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from  bottom, 

tt 

Hg 

Ag. 

47     .. 

15 

from  top. 

ff 

H8 

H«. 

76    .. 

11 

from  bottom, 

tt 

OS 

0«. 

96     .. 

18 

from  top. 

tt 

C» 

C»*. 

114     .. 

15 

from  bottom. 

ft 

lead 

lime. 

132     .. 

22 

from  bottom, 

tt 

C»*XH*0 

C"XH<0». 

189     .. 

6 

from  bottom, 

ft 

CW 

C». 

246     .. 

16 

from  top, 

II 

H* 

H». 

262     .. 

9 

from  bottom, 

If 

C"BrH70» 

C"BrH70». 

272     .. 

2 

from  top. 

t> 

H« 

Hio 

291     .. 

1 

from  top. 

f» 

Br 

Br«. 

291     .. 

.      10 

from  bottom, 

If 

07 

W 

297     ., 

.      20 

from  bottom. 

»f 

C1H» 

CPH*. 

298     . 

2 

from  top. 

ff 

C»*C12H<0»,0»  „ 

CMCPH<0«,0*. 

313     . 

.      11 

from  top. 

f> 

o« 

o» 

313     . 

.      12 

from  top. 

*f 

o« 

o». 

4U0     . 

.      13 

from  top. 

If 

H8 

H«. 

406     . 

6 

from  top. 

f> 

QW 

o»». 

465     . 

4 

from  top, 

ff 

CW 

C". 

COMPOUNDS  CONTAINING  14  AT.  CARBON. 


Primary  Nudeus  C"H*. 


Chrysammic  Acid. 

C>*H»N»0"  =  C"X»H«,0^ 

Braconnot.    Ann.  Chim.  68,  28. 
Cheyrbul.    Ann,  Chim,  73,  46;  also  OUb,  44,  159. 
LisBia.    Schw.  49,  387;  Pogg.  13,  205. 
Boutin.    J.  Pkarm,  26,  184;  also  N.  Br.  23,  291. 
ScBUNCK.    Ann.  Pharm.  39,  1;  65,  234. 
RoBiauET.    iV.  J.  Pharm.  10,  178. 

Mulder.    Scheik.  Onderz.  4,  516;  5, 173;  abatr.  J.  pr.  Chem.  42^  250; 
.         48,  1. 

From  XPVffoC  an<l  &fiftog  (tand). 

Aloedc  acid.  Polychromatic  acid,  Ariifleial  Bitter  of  Aioe9,  Ahtidurt^  Aloe* 
iifuHure. 

Formation.    By  tbe  action  of  hot  nitric  aeid  upon  al&in.    (Stenhonse^ 

^  Ann,  Pharm,  77,  208.)  Apparentljako  by  tbe  action  of  nitric  add  upon  aporetin, 
one  of  tbe  oonstitaents  of  rbnbarb.  (De  la  Rue  &  MUller,  Chem.  Soc,  Qu.  J.  10, 
a06.) 

PreparatioTU  1  pt.  of  aloes  is  gently  Heated  in  a  capacious  flask 
with  8  pts.  of  strong  nitric  acid,  till  gas  begins  to  escape.  In  this  action, 
according  to  Boutin,  a  peculiar  substance  is  given  off,  whicb  be  calls  cyanyl^  wbich, 
however,  according  to  Kobiquet,  is  a  mixture  of  hydrocyanic  and  formic  adds  in 
Varying  proportions.  The  liquid  begins  to  boil  violentl  j  after  being  removed 
from  the  fire.  As  soon  as  the  evolution  of  gas  has  ceased,  the  mixture  is 
introduced  into  a  retort  and  the  nitric  acid  distilled  off,  3  or  4  pts.  more 
of  strong  nitric  acid  then  added,  and  the  distillation  repeated;  the 
residual  liquid  mixed  with  water  till  no  further  precipitate  is  thereby 
produced;  and  the  precipitate,  consisting  of  small  shining  scales,  is 
washed  with  cold  water  till  the  water  acquires  from  it  no  longer  a  yellow 
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but  a  faint  parple-rcd  colour.  The  resulting  cbrysammic  acid^  still  con- 
taining aloetic  acid,  is  triturated  with  aqueous  carbonate  of  potash;  and 
the  gelatinous  mass,  which  is  thereby  formed,  with  evolution  of  carbonic 
acid,  is  washed  with  cold  water  till  the  whole  of  the  carbonate  of  potash 
is  removed,  then  dissolved  in  boiling  water,  and  the  solution  filtered;  as 
the  liquid  cools,  the  pure  potash-salt  separates  in  golden  yellow  laminse. 
These  crystals  are  dissolved  in  boiling  water,  and  decomposed  by  nitric  acid; 
and  the  cbrysammic  acid,  which  separates  in  the  form  of  a  yellow  pow* 
der,  is  washed  with  cold  water,  till  the  nitric  acid  is  completely  removed, 
and  the  water  is  coloured  no  longer  yellow,  but  light  purple-red.  In 
treating  ^he  cbrysammic  acid  with  carbonate  of  potash,  an  excess  of  tho 
latter  must  be  avoided  as  far  as  possible,  because  it  produces  a  decom- 
position and  reddening  of  the  salt  (from  admixture  of  aloetic  acid?^. 
The  same  decomposition  occurs  when  the  acid,  as  Schunck  recommends,  is 
boiled  with  carbonate  of  potash. 

^Properties,     Yellow  powder,  often  light  yellow  or  greenish  yellow, 

consisting  of  small  shining  scales.  (Schunck.)  Boutin's  polychromatic  acid 
was  dark  red  brown.  A  mixture  of  aloetic  or  aloeretic  acid  ^ye&  to  cbrysammic  acid 
an  orange  tinge.  By  boiling  with  sulphuric  acid,  it  is  converted  into  a  green  modification. 
(Mulder.)  The  acid  when  slowly  heated  in  contact  with  the  air,  melts  to 
a  brown  liquid,  giving  off  a  large  quantity  of  gas,  and  di£rusing  a  small 
quantity  of  greenish  vapour.  (Schunck.)  I(  uielts  when  heated  and 
gives  off  red  vapours.  (Mulder.)  Tastes  very  bitter  and  astringent; 
reddens  litmus.     (Braconnot,  Boutin,  Schunck.) 


Decompositions^  1.  The  acid,  heated  in  a  glass  tube  sealed  at  the 
bottom,  melts  with  copious  evolution  of  gas,  but  detonates  immediately 
afterwards  with  a  bright  flash,  filling  the  tube  completely  with  soot 
and  einiiting  a  strong  odoiisof  hydrocyanic  and  nitrous  acids.  (Schunck.) 
It  detonates  when  suddenly  heated  (Braconnot,  Chevreul),  between  3(Mr 
and  400^,  according  to  Boutin,  giving  off  carbonic  oxide,  carbonic  acid, 
nitrogen,  defiant  gas,  hydrocyanic  acid,  and  charcoal  (Chevreul,  Boutin), 
emitting  the  odour  of  formic,  hydrocyanic  and  nitrous  acids,  and  yielding 
a' large  quantity  of  charcoal.  (Mulder.) — 2.  When  quickly  heated  in 
contact  with  the  air,  it  detonates  violently,  and  burns  with  a  briglU,  very 
sooty  fiame,  leaving  a  very  difficultly  combustible  charcoal.     (Schunck.) 

3.  Dry  chlorine  gas  does  not  act  upon  the  acid  at  ordinary  tempera- 
tpres,  but  eliminates  hydrochloric  acid  on  the  application  of  heat. 
(Schunck.)  —  4.  It  is  dissolved  by  strong  nt^Wc  acid,  especially  by  the 
luming  acid,  and  on  boiling,  is  slowly  converted  into  picric  acid. —  5.  By 
distillation  with  chloride  of  lime  and  water,  it  yields  chloropicrin. 
(Stenhouse.)  —  6.  Oil  of  vitriol  does  not  act  upon  the  acid  at  ordinary 
temperatures;  but  at  a  boiling  heat  it  eliminates  hyponitric  acid,  sulphur- 
ous acid,  carbonic  oxide,  and  carbonic  acid,  and  separates  violet  chry- 


Calculation. 

.  Bontin. 

Schunck. 

Mulder. 
a,                 b. 

1 
1 
1 

14  C 

.M..... 

84 

•  »•• 

40-00     .. 

39-4 

....     39-77 

»« •* 

39-80 

■  ■•• 

40-09 

1 
1 

2N 

28 

•  ••• 

13-33     .. 

12-2 

....     12-44 

•  ■«• 

13-00 

•  »•■ 

13-59 

i 

2H 

2 

•  •  •  ■ 

0U5     .. 

M 

....       1-20 

«••• 

105 

•  •«• 

106 

12  O 

96 

■  •  •■ 

45-72     .. 

47-3 

....     46-59 

•  ••  • 

4615 

■  ■■• 

45*26 

1 

C"N-H«0« 

210 

•  ••  ■ 

100-00     .. 

1000 

....  100-00 

■  «•■ 

10000 

•  ••• 

10000     ' 
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iodin.  —  7.  Chrysammic  acid  dissolves  in  3  or  4  pis.  of  dilute  sulpburio 
acid;  water  added  to  the  brown  solution  throws  down  a  green  po^nrder 
(Robiqnet's  chri/sammelide)  consisting  of  pure  chrysammic  acid,  which  has 
merely  assumed  a  different  state  of  aggregation,  as  shown  by  Mulder's 
analysis  b,  Chrysammic  acid  is  not  altered  by  boiling  with  very  dilute 
hydrochloric  or  sulphuric  acid. 

8.  When  chrysammic  acid  is  boiled  with  potct^ley,  carbonate  of 
potash,  baryta-water,  or  lime-water,  a  black-brown  liquid  is  produced 
containing  chrysatric  acid.  —  9.  Hydrosulphate  of  ammonia  imparts  to  it 
a  beautiful  yiolet  colour,  which  changes  to  indigo-blue  when  heated, 
from  formation  of  clirysindamide  and  a  compound  of  chrysindin  with, 
oxide  of  ammonium.  — 10.  When  sulphurotu  acid  in  excess  is  passed 
into  a  solution  of  chrysammic  acid  in  ammonia,  the  liquid  turns  brown, 
and  does  not  yield  any  precipitate  when  treated  with  hydrochloric  acid; 
if  an  excess  of  sulphurous  acid  be  avoided,  the  liquid  acquires  a  fine 
violet  colour,  and  hydrochloric  acid  throws  down  from  it  a  orown  jelly. 
(Mulder.)  — 11.  Protocklaride  of  tin  colours  the  aqueous  acid  violet 
after  a  while,  the  colour  changing  to  indigo-blue  when  the  liquid  is 
heated. 

ComMnaiions.  Chrysammic  acid  dissolves  sparingly  in  cold  water 
(m  125  pts.  according  to  Braconnot,  in  more  than  800  pts.  according  to 
Liebig),  forming  a  light  red  solution;  more  abundantly  in  hot  water 
(in  850  pts.  of  water  at  100°,  according  to  Boutin),  forming  a  purple-red 
solution;  the  solution  is  coloured  yeUow  by  nitric  or  hydrochloric  acid. 
In  nitric  acid  and  other  mineral  acids  it  is  somewhat  more  soluble  than 
in  water.  In  saline  solutions,  also,  it  dissolves  more  abundantly  than  in 
cold  water.    (Mulder.) 

Chrysammic  acid  has  for  salifiable  bases,  as  strong  an  affinity  os 
oxalio  acid.  The  chryaammatet  are  all  yellow,  mostly  crystallise  in  small 
needles  or  scales,  and  exhibit  on  the  crystalline  faces  a  gold-green 
metallic  Instre;  the  amorphous  chrysammates  exhibit  the  same  lustre 
when  rubbed  with  a  hard  body.  They  detonate  violently  when  heated, 
but  less  so  than  the  picrates.  They  are  all,  even  those  of  the  alkalies, 
but  very  sparingly  soluble.  In  acetates  they  dissolve  more  readily 
than  in  pure  water,  but  less  when  heated  than  in  the  cold. 

Chry»ammate  of  ammonia  does  not  appear  to  exist,  inasmuch  as  chrysammic  acid 
and  ammonia  immediately  form  chrysammide. 

Chrygammate  of  Potash.  — Preparation,  p.  1.  — Crystallises  on  cooling 
from  a  hot  solution,  in  gold-green  laminsB  exhibiting  the  most  splendid 
iridescence ;  when  quickly  cooled,  it  separates  as  an  amorphous  red 
powder.  The  powder  is  easily  burnished  upon  glass,  and  then  exhibits 
a  remarkable  dichroism,  both  by  transmitted  and  by  reflected  light.  By 
.  transmitted  light  polarised  in  the  direction  of  the  streak,  its  colour  varies 
from  flesh-red  to  blood-red;  at  right  angles  to  the  streak,  from  carmine 
to  crimson;  by  reflected  light  polarised  in  the  direction  of  the  streak: 
steel-grey,  passing  into  violet,  or  at  greater  angles  of  incidence,  violet 
to  deep  indigo;  at  right  angles  to  the  streak,  brass-yellow,  or  at  greater 
angles  of  incidence,  metallic  green  to  dark  steel-blue.  (Brewster,  Hai- 
dinger,  Wien.  Akad,  Ber.  8,  97.)  —  Heated  to  120°  in  a  current  of  dry 
air,  the  salt  gives  off  9*5  per  cent,  of  water  (3  At.  calculated  quantity 
d-8).     Mulder. 
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KO 

14  C    

47-2 
840 
10 
28-0 
88-0 

....     19-02     ... 

....       Oo'O'k       ... 

0-40     ... 

....      il-^o      ... 

....     35-46     ... 

Schnnck.      Mulder. 

17-83    ....     18-9 

34-65     ....    341 

H   

2N   

0-95     ....       0-8 

10-69     ....    11-2 

11  o    

35-93     ....     35-0 

C'*N«HKOW  .... 

248-2 

....  10000     ... 

100-00    ....  100-0 

Scbunck  dedaced  from  his  own  analysifi  the  formnla  KO|C''N^U^O^,  but  over- 
looked the  water. 

The  salt  detonates  when  heated,  emitting  the  same  odour  as  the 
acid  —  It  dissolves  sparingly  in  cold  water  (in  1250  pts.  according  to 
Schnnck);  in  boiling  water  it  dissolves  pretty  easily,  forming  a  fine  red 
solntion. 

Chrymm'mjaJU  of  Soda.  —  The  aqueous  acid  immediately  forms  with 
acetate  of  soda,  a  red  jelly,  which,  after  washing  with  cold  water,  dissolves 
in  boiling  water,  and  the  solution,  if  quickly  cooled,  deposits  tho  soda- 
salt^  in  the  form  of  a  re<l,  or  sometimes  a  greenish  yellow  powder;  by 
slow  cooling  it  is  obtained  in  crystals. — Gives  off  11*6  p.  c.  (3  At.) 
water  at  155°.  (Mulder.)  It  is  as  sparingly  soluble  in  water  as  tho 
potash-salt. 

Mulder. 

CW^HO"   76-2    76-11 

N«0 12*2    11-97 

3  HO  11-6     11-92 

-  -  ■■    -  •  -  - 

C"N-HNaO"  +  3Aq ...  1000     100-00 

Chrysammate  of  Baryta,  —  Formed  by  mixing  a  solution  of  chloride 
of  barium,  drop  by  drop,  with  a  boiling  solution  of  chrysammate  of  potash. 
Heavy  precipitate  of  a  fine  vermillion  colour.  When  rubbed  with  a  hard 
substance,  it  acquires  a  yellow  golden  lustre.  Insoluble  in  water.  Deto* 
nates  when  heated.  (Schunck,  Mulder.)  Contains  1 3'9  p.  o.  (5  At.) 
water,  of  which  only  3  At.  are  given  off  at  110°;  to  render  it  anhydrous, 
it  must  be  heated  for  a  long  time  to  154^     (Mulder.) 


Schnnck. 


Mulder 
at  HO**. 

BaO  25-9  25-55     ....     25*91 

14  C   28*5  30*38     ....     28*80 

2  N  9-5  9-51 

3  H  10  1-24     ....       1-41 

13  O  35-1  33-32 

^1 —         -  111  ij.     II  --         -         — • — • —— ' 

CWN'HBaO"  +  2Aq    100*0     10000 

ChryMmmate  of  Strordia,  -» A  solution  of  a  nitrate  of  strontia  is 
added  by  drops  to  a  warm  aqueous  solution  of  chrysammic  acid  or 
chrysammate  of  potash.  Light  purple  salt  more  soluble  than  the  baryta- 
salt     (Mulder.) 

ChryBamniai^  of  Lime.  —  Obtained  by  decomposinfi;  a  warm  solution 
of  chrysammate  of  potash  with  chloride  of  calcium,  or  by  heating  acetate 
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of  potash  with  chrysammic  acid.  Park  red,  somewhat  crystalline 
powdor.  (Schunck,  M alder.)  —  After  drying  in  the  air,  it  gives  off 
20  p.  c.  (6  At.  water)  at  1 45°.     (Mulder.) 

Mulder. 

C"N«HO" 71-1    70-4 

CaO    U'9     9*4 

6  HO 190    20-2 

C"N2HCaO»2  +  6Aq  ....  1000     ICOO 

CltrysamniaU  of  Magnesia.  —  Prepared  like  tbe  baryta-salt.  Light 
red  powder,  soluble  with  tolerable  facility  in  hot  water.  After  drying  in 
the  air,  it  contains  19*6  per  cent,  of  water,  the  whole  of  which  is  given 
off  at  154°.    (Mulder.) 

Chromic  ChryHmunate  is  of  a  dirty  brown  colour,  and  sparingly  soluble. 

ChryKLminate  of  Manganese. »-  Obtained  by  decomposing  acetate  of 
manganese  with  chrysammio  acid.  Has  a  fine  red  colour;  dissolves  in 
water  with  tolerable  facility.  After  drying  in  the  air,  it  contains  1 6  per 
cent.  (5  At.)  of  water,  which  goes  off  at  145°.    (Mulder.) 

Mulder. 

C"N2H0" 2010    ....    71*3    7116 

MnO 35-6     ....     12*7     1229 

5  HO    450     ....     16*0    16-65 

C"N8HMnO«  +  5Aq....  281*6     ....  1000    100*00 

Chrysammate  of  Zinc.  —  Chrysammate  of  potash  forms  with  sulphate 
of  zinc  a  very  sparingly  soluble  precipitate  of  a  fine  purple-red  colour. 
(Mulder.)    Small  dark-red  needles  having  a  golden  lustre.     (Schunck.) 

Chrytammate  of  Cadmium.  —  Aqueous  ohrysammic  acid  is  not  pre- 
cipitated by  nitrate  of  cadmium.  Chrysa.mmate  of  potash  forms  with 
nitrate  of  cadmium  a  dark  purple  precipitate  soluble  in  water.    (Mulder.) 

Chrysammate  of  Lead.  —  a.  Monobasic,  —  Obtained  by  double  decom- 
position of  chrysammate  of  potash  with  a  soluble  lead-salt,  or  by 
treating  neutral  acetate  of  lead  with  a  warm  solution  of  ohrysammic  acid. 
(Mulder.)  —  Brick  red  powder.  (Schunck.)  Insoluble  in  water.  Gives 
off  12-6  P.O.  (5  At.)  water  at  155°.     (Mulder.) 


PbO   

14  C    

111*8 

84*0 

280 

1*0 

88-0 

....    35*74     .. 
....     26*85     .. 

....             0*9d         .. 

....       0*32     .. 
....     28*14     .. 

Schunck. 

34*19 

26-82 

8*40 

0*78 

29*81 

Mulder 
at  155". 

....     35-6 

• 

2N    

H    

11  0    

CiWHPbOM .... 

312*8 

....  100*00     .. 

100*00 

• 

5.  Bihasic. —  Obtained  by  dropping  a  hot  solution  of  cbrysammate 
of  potash  into  an  aqueous  solution  of  neutral  acetate  of  lead.      Dark 
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red  precipitate,  which  becomea  lighter  in  colour  and  graniilar  vhea 
heated.  (Mulder.) 


2  PbO  233-6 

14  C 

2  N  

2  H  

12  O  


Mulder 

at  I2(f. 

133-6 

....     51-57     .« 

51-61 

84-0 

....     19-37     .... 

....     20-28 

28*0 

....      6-45    .... 

6-20 

20 

....       0-46    .... 

....       0-61 

96-0 

....     2215     .... 

....     21-30 

C"N«HPbO»3  +  PbO,HO..  443-6     ....  10000    100-00 

Ferr(ms  and  Ferric  CTwwwimafej. -— Obtained  by  double  decompo- 
sition. Deep  yiolet-coloured,  dissolving  with  tolerable  fia^^ility  in  water. 
(Mulder.) 

Chrysammate  of  potash  'forms  with  CobaU-^aUs  a  brownish  ydlow, 
sparingly  soluble  precipitate;  in  nickel-salts,  a  sparingly  soluble  preci- 
pitate of  a  fine  purple  colour. 

Ckrytammate  of  Copper.  —  Bj  dropping  a  warm  solution  of  chrysam- 
mate of  potash  into  a  solution  of  sulphate  of  copper,  a  dark  red  powder 
is  precipitated.  (Schunck,  Mulder.)  It  dissolves  in  hot  more  readily 
than  in  cold  water,  and  crystallises  from  the  boiling  solution  on  cooling, 
in  dark  purple-red  needles  having  a  yellow  golden  lustre.  (Schunck.) 
If  the  potash  salt  was  not  free  from  aloetic  or  aloeretic  acid^  the  wash-water  acquires 
a  Tiolet  colour.     (Mulder.) 

Mulder 
at  120'. 

CMN«HO» 201-0     ....     83-56 

CuO    39-8     ....     16-44     16-45 

C"N5HCuO" 240-8     ....  lOO'OO 


Tetrahydrated  Ohry$ammate  of  Copper,  —  Pure  chrysammic  add  is 
triturated  with  acetate  of  copper,  and  the  mixture  digested  for  some  time 
at  SO*'.  At  150°,  or  when  dried  for  a  considerable  time  at  100°,  the  salt 
gives  off  13' 4  per  cent,  of  water.     (Mulder.) 

Mulder. 

C^N'HCuO" 240-8     ....     86-6 

4  HO 36-0    ....     13-4     13-7 

C"N8HCuO«  +  4Aq  ....  2768     ....  100-0 

Mercurous  Chrysammate.  —  Purple-red,  sparingly  soluble  in  water. 

A  solution  of  chrysammate  of  potash  is  not  precipitated  by  solution  of  corrosire 
sublimate. 

Chrysammate  of  Silver.  —  Dark  brown,  somewhat  crystalline.  Streak 
golden  yellow.  (Schunck.)  Dark  violet  crystalline  needles,  sparingly 
soluble  in  cold  water,  readily  in  hot.  (Boutin.)  Dark  violet,  nearly 
insoluble  in  water,    (Mulder) 
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ChrygammaU  of  Gold,  —  Precipitated  from  gold  solntions  by  ohrysam- 
mate  of  potash  ;  yellowish  brown.  Dissolves  in  hot  water  without 
change  of  colon r,  but  is  nearly  insoluble  in  cold  water.    (Mulder.) 

ChryBommate  of  Platinum.  —  Yellow.  —  Obtained  by  dropping  a 
platinum  solution  into  a  warm  solution  of  chrysammic  acid,  or  by 
double  decomposition  of  chrysammate  of  soda  with  chloride  of  platinum. 
(Mulder.) 

In  alcohol  and  in  ether ,  chrjrsammic  acid  dissolves  tnore  readily  than 
in  water.  (Schunck.)  It  dissolves  in  70  to  80  pts.  of  cold  alcohol  of 
8C^     (Boutin.) 

It  imparts  to  silk  and  wool  a  very  fine  and  permanent  crimson,  violet, 
or  blue  colour,  according  to  the  mordant  used.     (Boutin.) 


Chrysammide, 

C"N»H<^0"  =  C'*HAdX*0«,HO. 

Schunck.     Ann.  Pharm.  89,  22;  65,  236. 

RoBiauBT.     iV.  J.  Pharm.  10,  177. 

Mulder.    JScheik.  4,  486;  5,  184;  abstr.  J.  pr.  Chem.  48,  5. 

Chtytammanuduref  Chrysamminttmide, 

Preparation.  1.  Dry  ammoniacal  gas  is  passed  over  dry  chrysammic 
Ikcid  at  100°,  the  acid  then  giving  off  water  and  assuming  a  deep  violet 
colour.  (Mulder.)  —  2.  Chrysammic  acid  is  dissolved  in  boiling  ammo- 
nia, and  the  dark  purple  solution  left  to  cool,  whereupon  the  chrysammide 
crystallises  out.  (Schunck.)  —  Chrysammic  acid  is  treated  with  excess  of 
ammonia,  and  the  resulting  violet-red  jelly  washed  with  water  and  dried 
at  100°.  (Mulder.)  The  chrysammide  obtaiaed  by  boiling  chrysammic  acid  with 
ammonia,  is  contaminuted  with  chrysatric  acid.     (Mulder.) 

Propertien.  Green  needles  having  a  metallic  lustre,  reddish  brown 
by  transmitted  light.  (Schunck.)  Dark  violet  amorphous  powder ; 
crystallises  from  solution  in  hot  water  in  violet-gold-green  lamin®. 
(Mulder.) 


14  C 

3  N 

....     84 
....     42 

....        Oo'fii        ••• 

....     19-27     ... 

....          I'Oo       ... 

....     40-37     ... 

Schunck.        Mulder. 

37-21     ....     37-81 

19-81     ....     19-15 

4  H    

4 

2-28     ....       207 

11  O 

....     88 

40-70     ....     40-97 

C"N»H*0"  .... 

....  218 

....  100-00     ... 

100-00     ....  100-00 

According  to  this,  the  formation  of  chrysammide  would  be  attended, 
contrary  to  the  general  rule,  with  the  separation  of  only  1  At.  water  : 

C^N^n^O"  +  Nil'  =  C"N3H<0"  +  HO. 
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PRIMARY  NUCLEUS  C"H*:  NITRO-NUCLEUS  C"X*H«. 


Mulder  founds  tbat,  in  the  preparation  of  cfarjsanimide  hj  the  first  pror 
cess,  the  chrjsammic  acid  lost  4'4  percent,  of  water,  the  quantity  required 
by  calculation  being  4*3.  —  Schunck  leaves  it  undecided  whether  his 
chrysammide  should  have  the  formula  C«NJHW0»»  or  C»N^H«»0«  As 
ohrysammide  combines  with  bases,  Mulder  is  of  opinion  that  Schunck's 
preparation  contained  ammonia. 

• 

DecompmUant,  1 .  Strong  hydrochloric  acid  does  not  act  on  chry- 
isammide  at  ordinary  temperatures,  but  when  heated  with  it,  produces 
sal-ammoniac  and  chrysamtnio  acid.  —  2.  By  continued  action  of  strong 
nitric  acid,  in  the  cold,  or  by  boiling  the  aqueous  solution  with  nitric 
acid,  chrysammide  is  reconverted  into  chrysammio  acid.  (Schunck, 
Mulder.)  —  3.  Cold  oil  of  vitriol  dissolves  chrysammide,  forming  a  yellow 
solution;  and  if  this  solution  be  immediately  mixed  with  a  large  quan- 
tity of  water,  the  liquid  assumes  a  beautiml  violet  colour,  and  deposits 
the  greater  part  of  the  chrysammide  in  the  unaltered  state.  If  the 
yellow  solution  in  oil  of  vitriol  be  mixed  with  a  small  quantity  of  water 
and  heated,  it  loses  its  colour  and  deposits  chrysammic  acid  in  the  form 
of  a  greenish  yellow  powder.  When  oil  of  vitriol  has  acted  upon  chry- 
sammic acid  for  a  long  time,  the  violet  colour  is  not  reproduced  by  water; 
and  on  heating  the  liquid,  chrysammic  acid  separates  out,     (Mulder.) 

According  to  Schunck  (^iifi.  Pharm.  66,  237)  when  hydrochloric  or  solphfiric 
acid  is  added  to  a  hot  aqueous  solution  of  chrysammide,  the  liquid  on  cooling,  yields 
dark  olive-green  needles  of  amidO'Chrysammic  acidt  whose  composition  is  either 
C^WH^O"  (the  same  as  that  of  chrysammide)  or  C^N'H^O*'. 


14  C. 
4H 
3N 

11  O 


Calculation  L 

•••      o4      St*! 

■••■••■«■         4      ••«• 

42     .... 

oo       .... 


38-53 

1-83 

19-27 

40-37 


15  C. 
4H 
3N 

12  O 


Calculation  JI. 

90  ... 

4  ... 

42  ... 

96  ... 


Schunck. 

38-74    38-72 

1-72    1-88 

18-27     18-26 

41-27     41-14 


C"N»H40"....  218 


100-00 


C>*N>H«0"  ....  232 


100-00    100-00 


(According  to  Mulder,  these  crystals  are  a  mixture  of  chrysammide  with  a  small 
quantity  of  chrysammic  acid.)  —  The  substance  dissolves  in  water,  forming  a  dark 
purple  solution,  and  is  not  reprecipitated  by  strong  acids.  It  unites  with  salifiable 
bases,  forming  salts,  which  very  much  resemble  the  chrysammates,  but  may  be  dis- 
tinguished from  the  latter  by  their  property  of  giving  off  ammonia  when  treated  with 
caustic  potash.  —  Amidochrysammate  qf  potatht  prepared  by  treating  the  acid  with  a 
cold  solution  of  carbonate  of  potash,  separates  when  recrystaliised  from  boiling  water, 
after  the  excess  of  carbonate  of  potash  has  been  removed  by  washing,  in  small  needles, 
possessing  the  metallic  green  lustre  of  chrysammate  of  potash. — Amidoehrytammate 
qf  Baryta  separates  as  a  dark  red  crystalline  powder,  when  a  solatioo  of  chrysammide 
is  boiled  for  some  time  with  chloride  of  Wium,  and  is  immediately  precipitated  on 
mixing  the  solution  of  chrysammide  and  chloride  of  barium  with  ammonia. 


14  C 84*0 

4  H  4-0 

3N  420 

11  O  88-0 

BaO  76-6 

C"N*H*0",BaO..  2946 


Schundc. 

28-53    29-93 

1-36    1-77 

14-29 
3005 
25-77     25-11 

100-00 
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According  to  Mulder,  the  precipitate  formed  by  boiling  chryfammide  with  chloride 
of  barium,  consists  of  chrysammate  of  baryta,  the  liquid,  as  Scbunck  also  found,  oon* 
taining  sal-ammoniac;  when  ammonia  is  added  to  a  solution  of  chrysammide  and 
chloride  of  barium,  a  compound  of  chrysammide  and  baryta  is  deposited. 

4.  Strong  potash-ley  decomposes  chrysammide  at  ordinary  tempera- 
tures, with  evolution  of  ammonia.  (Mulder.)  When  the  aqueous  solu- 
tion  of  chrysammide  is  boiled  with  potash,  baryta,  or  lime,  ammonia 
escapes  and  the  liquid  turns  brown,  yielding  the  decomposition-products 
of  chrysammic  acid*     (Schunok,  Mulder.) 

Combinations.  Chrysammide  dissolTes  readily  in  water,  forming  a 
▼iolet  solution.  It  combines  with  salifiable  bases.  Its  compounds  with 
soda,  baryta,  lime,  nunganous  oxide,  zinc-oride,  cuprio  oxide,  and  silver- 
oxide,  are  soluble  in  water. 

The  compound  of  chrysammide  with  lead-oxide  is  prodaoed  on  mixing 
neutral  acetate  of  lead  with  a  warm  aqueous  solution  of  chrysammide, 
which  has  been  freed  from  ammonia  by  continued  boiling:  it  is  nearly 
insoluble  in  water.    (Mulder.) 

Mulder,  at  100% 

14  C 84-0  ....  17-9    .. 18-25 

3  N 420  ....  8-9 

7H 7-0  ....  1-4    1-56 

14  0 1120  ....  241 

2  PbO 223-6  ....  47-7     46-42 

C"N>H»OW,2PbO  +  4H0....  4686    ....  100-0 

When  heated  above  100%  it  gives  off  ammonia,  and  leaves  a  mixture 
of  chrysammic  acid  and  oxide  of  lead.     (Mulder.) 

Chrysammide  dissolves  in  alcohol  and  eiha*  more  readily  than  in 
water. 


Appendix  to  Chrysammic  Add, 

Aloeretic  Acid,    C"NH'0» 

E.  ScHUNCK.    Ann,  Fharm.  89^  24. 

G.  J.  MuLDEB.    tScheik,  6,  188;  /.  pr.  Chem,  48, 14. 

Fo)7nation.  By  treating  aloes  for  a  short  time  with  nitric  acid.  (If 
the  action  be  longer  continued,  the  only  products  are  aloetio  and  chry- 
sammic acids.) 

Freparation,  1.  The  alcoholic  mother-liouor  obtained  in  the  prepa- 
ration of  aloetio  acid  (C^^X'U^O^)  is  neutralised  with  chalk;  the  liquid 
filtered  from  the  precipitate  (containing  oxalate  of  lime,  <&c.)  is  precipi- 
tated with  neutral  acetate  of  lead;  and  the  precipitate  is  suspended  in 
water,  and  decomposed  by  sulphuretted  hydrogen:  the  liquid  filtered 
from  the  sulphide  of  lead  yields  aloeretio  acid  by  evaporation.     (Mulder.) 
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—  2.  Crude  cbrysammio  acid  is  boiled  with  carbonate  of  potash;  the 
liquid  filtered  from  the  chrysammate  of  potash  is  precipitated  by  chloride 
of  bariam;  and  the  precipitate  decomposed  by  nitric  acid.     (Schonck.) 

Properties*    Brown  amorphous  ma^     (Mulder.)     When  boiled  with 
nitric  acid,  it  is  converted,  first  into  aloetic,  then  into  chrysammic  acid. 

—  With  potash,  soda,  baryta  and  lime,  it  forms  brown,  soluble,  uncrystal- 
lisable  salts;  with  the  oxides  of  lead  and  silver,  it  forms  insoluble  salts. 
(Mulder.^  The  lead-compound  prepared  in  the  manner  above  described 
contained  in  one  preparation  63*0  p.  c.  (5  At.)  of  lead-oxide;  in  another, 
58*24  p.  0.  (3  At.).  The  latter  compound  was  converted  into  the  former 
hy  boiling  with  water.  The  organic  substance  combined  with  the  lead- 
pxide^  gave  the  following  composition  : 


Vlaanderea. 

14  C 84    ....    42-7     42*60 

N    14    ....      7*1     7*40 

H    3    ....       1-5    217 

12  O    96     ....     48-7     47*83 

C"NH»0"  197    ....  100-0    100-00 


Aloetic  Acid.    C"N»H*0".  l 

fi.  ScHUNCK.    Ann,  Pharm.  39,  24;  65,  235. 

G.  J.  Mulder.    Sckeik.  5,  173;  J,  pr  Cfhem,  48,  89. 

Formation,  By  the  continued  action  of  nitric  acid  upon  aloes,,  chry* 
sammic  acid  being  formed  at  the  same  time. 

Preparation,  1.  Crude  chrysammic  acid  (p.  1),  obtained  by  treat- 
ing aloes  with  nitric-acid,  is  washed  with  water  and  boiled  with 
alcohol,  which  dissolves  the  aloetic  acid  and  leaves  the  greater  part  of 
the  chrysammic  acid.  The  chrysammic  acid  separates  as  the  liquid 
cools;  and  the  filtrate  when  evaporated  yields  aloetic  acid  still  slightly 
contaminated  with  chrysammic  acid,  which  separates  on  cooling  from 
solution  in  boiling  alcohol.  The  residual  solution  yields,  by  evaporation, 
pure  crystalline  aloetic  acid.     (The  mother-liquor  retains  aloeretic  acid.) 

2.  Crude  chrysammic  acid  is  boiled  with  carbonate  of  potash;  the 
liquid  filtered  from  the  chrysammate  of  potash,  which  separates  on  cool- 
ing, is  treated  with  chloride  of  barium;  and  the  liquid  filtered  from  the 
precipitated  aloeretate  of  baryta  (aloeretate  and  chrysatrate,  according  to 
Mulder)  is  mixed  with  nitric  acid,  which  separates  the  aloetic  acid. 
(Sohunck.) 

Properties,  Orange-yellow  crystalline  powder.  (Mulder.)  Yellow 
amorphous  powder.  (Schunck.)  Has  a  bitter  taste  and  reddens  litmus 
strongly. 


Caleuhtionj 

U  C  

2  N 

4  H 

ALOETIC 

according 

96 

28 

ACID. 

io  Schunck, 

....    41-32 
....     12-19 
....       1-71 
....     44-78 

Found. 

40-75 

11-59 

1-78 

13  O 

•••••• 

104 

45-93 

C»«N«H<0»   

Calculaiiom, 
14  C 

232 

according 
84 

....  100-00 

to  Mulder. 
....    41-4 

....        1<J*0 
....         1  0 

....     43-3 

10000 

Found. 
41'6S 

2N    

28 

14-47 

3  H    

3 

1-53 

11  O    

88 

42-47 

14  C 

2  N    

Cc 

203 

Hculation, 

28     .... 
96     .... 

....  100-0     10000 

Mean  of  the  analyses  by 
Schanck  and  Mnlder. 
39-6    41-18 

13-2    

13-03 

4  H    

1-8     

1«66 

12  O    

45*4     

44*13 

C"N2H<Oi3 . 

212     .... 

1000     

100-00 
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Laarent  {Oon^t.  Chim,  1850,  165)  assigns  to  aloetic  acid  the  formula  Cl^*H<0^ 
^hlch  requires  42-86  per  cent,  of  carbon.  —  According  to  the  formula  C"N*H^O^S 
aloetic  add  is  isomeric  with  binitrobenzoic  acid  C*^X^H*|0^. 

Decompositions.  Aloetic  acid  treated  with  strong  nitric  acid,  is  com- 
pletely converted  into  ebrjrsaramio  add,  with  erolation  of  hjrponitrio 
acid,  bat  without  formation  of  oxalic  or  picric  acid.     (Schanck)  : 

C"N2H*0"  +  2N0«  «  C"N«HSO»  +  2H0  +  2N0<. 

Protochloride  of  tin  converts  it  into  hjdroaloetic  acid.  (Mulder.)  When 
dry  ammoniaeal  gas  is  passed  over  the  acid,  it  takes  fire  even  at  O"*, 
giving  off  a  large  quantity  of  gas  and  forming  a  carbonaceous  substance. 
(Mulder.) 

ComhiiuUions.  Aloetic  acid  dissolves  sparingly  in  cold,  more  abun- 
dantly in  boiling  water.     (Mulder.) 

The  aloetates  are  for  the  most  part  easily  soluble  in  water. 

AloeUxU  of  Potash.  —  Small  shining  needles,  which  dissolve  in  water 
with  blood-red  colour,  the  solution  when  slowly  ervaporated  depositing 
long  mby-coloared  shining  crystal&     (Schanck.) 

JJoetaU  of  Baryta.  —  Obtained  by  heating  aqueous  aloetic  add  with 
acetate  of  baryta.    Brown-red  nearly  insoluble  powder.     (Mulder.) 


BaO  

If  c   

2N   

3  H  

11  O  

76-6 

84-0 

28-0 

3-0 

88-0 

....    27-39    ... 
....     3004     .... 
....     1001     ... 
....       1-07     ... 
....     31-49     ... 

Mulder. 

27*30 

30-77 

9-84 

1-09 

31-00 

DWH^BaO"    ....  279-6    ....  100-00    10000 
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Aloetaie  of  Zecui.  —  On  mixing  a  solution  of  aloetate  of  baryta  in  a 
large  qoantitj  of  water  with  neutral  acetate  of  lead,  a  dark  red  powder 
18  obtained  insoluble  in  water.    (Mulder.) 

Malder. 

CMN»H»0"  2030    ....    47-6 

2  PbO  223-6     ....     52-4     64*5 

PbO,C"N«H«PbO« 426-6    ....  1000 


Aloetamide. 

MuLDEB.    Scheik.  5,  178;  abstr.  J.  pr.  Ckem.  48,^. 

Formation.  By  the  action  of  dilute  ammoniacal  gas  on  aloetio  acid. 
—  The  acid  dissolves  in  aqueous  ammonia,  forming  a  solution  of  a 
beautiful  violet  colour. 

Preparation.  Ammoniacal  gas,  largely  diluted  with  air  is  passed 
over  dry  aloetio  acid;  the  acid  then  loses  water  and  assumes  a  deep 
violet  colour. 

Troperties.  Aloetamide  is  much  darker  in  colour  and  much  more 
soluble  than  chrysammide. 


14  C 
3N 
5H 

10  o 


Mulder. 

84 

....        dH'Ol         *•• 

39-16 

42 

....     19-90     ... 

20-58 

5 

...a              A  Oi          ... 

2-54 

80 

...a          Oi*^£          ••. 

37-72 

C"N'H*0'«   211     ....  10000    10000 

Decomposiiions.  Nitric  acid  converts  the  compound  immediately  into 
aloetio  acid  and  nitrate  of  ammonia.  Heated  with  hydrochloric  acid,  it 
Yields  sal-ammoniac  and  aloetio  acid.  The  aloetio  acid  thus  obtained 
has  a  green  colour. 


Chrysatric  Acid. 

ScnuNCK.     Ann.  Pharm.  55,  240. 

McLDER.     Scheik.  5, 194;  abstr.  J,  pr.  Ckem.  48,  16. 

Produced  by  the  *  action  of  alkalies,  caustic  baryta,  or  lime,  on  chry- 
sammic  acid.  Was  regarded  by  Schuuck  (Ann.  Pharm.  65,  234)  as 
aloeretic  acid. 

Chrysammic  acid  heated  with  potash-ley  is  dissolved,  forming  a  dark 
brown  liquid  from  which  acetic  acid  expels  carbonic  and  formic  acids, 


CHRYIODIN.  1 3 

but  does  not  precipitate  any  thing.  When  strong  potash-soltttion  is  used, 
ammonia  is  given  off,  and  on  addition  of  an  acid,  hydrocjranio  acid  [1] 
escapes.  —  When  chrysammio  acid  is  heated  with  moderately  strong 
oolntion  of  potash,  till  the  whole  is  dissolved,  the  addition  of  acetate  of 
lead  to  the  cooled  liqnid  gives  rise  to  a  brown  precipitate  of  chrysatrate  of 
lead.     (Mulder.) 

Rost  van  Tonningeo, 
at  150^ 

4  PbO  447-2     ....     58-90     58-71 

24  C   144-0     ....     18-96     1908 

3  N  42-0     ....       5-53     551 

6  H  60     ....      0-79     0-78 

15  O  1200    ....     15-82     15-92 


75y-2     ....  100-00     10000 

From  another  preparation  55*03  p.  c.  of  lead  oxide  was  obtained ;  bat  the  organic 
anbstance  united  with  it  had  the  tame  composition.    (Mulder.) 

According  to  Schnnck,  the  solution  of  chrysammate  of  potash  is 
precipitated  by  acids;  the  resulting  brown  precipitate  he  names  aloeretio 
acid.  When  the  solution  is  precipitated  by  chloride  of  barium,  and  the 
washed  precipitate  treated  with  a  small  quantity  of  sulphuric  acid,  a 
liquid  is  obtained  which  contains  baryta  and  when  evaporated  leaves  a 
residue  of  delicate  laminae  containing; 


BaO 

12  C   ... 

2N  ... 

4  H  ... 

9  0  ... 


Schnnck. 

76-6 

....    30-27    ... 

30-80 

720 

....     28-47     .., 

28-03 

28-0 

....     11-22 

40 

....        l*5o     ... 

, 1-82 

720 

....     28-46 

252-6    ....  100-00 


Chryiodin. 

HvLDER.    Scheik  5,  209;  abstr.  J.pr.  Chem,  48,  10. 

Chrysammic  acid  boiled  with  oil  of  vitriol,  is  converted,  with  very 
violent  evolution  of  hyponitrio  acid,  sulphurous  acid,  carbonic  oxide, 
and  carbonic  acid,  into  a  dark  violet  substance  which  Mnlder  calls 
chryiodin. 

Calculation,  Malder. 

56  C 55-1  55-50 

3N    6-9  6-35 

8  H     1-3  1-90 

28  O    36-7  36-25 


C^N>H«0» 100-0     100-00 

Chryiodin  heated  with  strong  nitric  acid,  yields  a  large  quantity  of 
hyponitrio  acid  vapours,  and  a  red  solution,  which  does  not  oontaiil 
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ohrrsammic  acid.  It  dissolves  in  dilute  potash-Iej,  forming  a  beantifnt 
Tiofet-colonred  liqaid  from  which  it  is  again  separated  as  a  violet-coloared 
jelly  by  hydrochloric  acid. 

Ohryiodin   is   but  partially  soluble   in  ammonia;   the  undissolved 
portion^  after  being  washed  with  water,  forms  a  blue  jelly  of  chryiodamide. 

^  ,    ...  Rost  Van  Tonninffen, 

Calculatton.  at  12Q\ 

28  C 52-4     62-45 

3  N 13-0     14*03 

8  H 2-5     2-81 

13  0 32-1     ., 30-71 

C»N»H80H  1000    10000 

The  portion  dissolved  in  ammonia  yields  by  evaporation,  indigo- 
coloured  chryiodide  of  ammonium  insoluble  in  pure  water. 


CaleulatUm. 

28  C  

4  N  

49-8 

16-5 

2-9 

30-8 

Mulder, 
at  120*. 

16-4 

10  H 

.to....         9  M 

13  O  

30-3 

C»N*HWO»  

100-0 

100-0 

This  compound  dissolves  readily,  with  evolution  of  ammonia,  in 
caustic  potash,  forming  a  violet  solution  which  is  precipitated  by  hydro- 
chloric acid.  When  heated  with  hydrochloric  acid,  it  yields  ammonia, 
the  colour  of  the  warm  solution  becoming  lighter. 


Hydrochrysaminide. 

£.  ScHUNOK.    Ann.Fhai'm.  65,  241. 

Produced  by  the  action  of  reducing  agents  on  chrysammic  or  aloetie 
acid. 

1.  When  chrysammic  acid  is  introduced  into  a  boiliug  solution  of  snl- 
phide  of  potassium  containing  excess  of  potash,  it  dissolves  with  deep  blue 
colour,  and  the  solution,  on  cooling,  deposits  a  large  quantity  of  needle- 
shaped  crystals  which  are  recrystallised  from  boiling  potash-ley,  and  then 
washed  and  dried. 

2.  Chrysammic  acid  is  boiled  with  an  aqueous  solution  of  proto- 
chloride  of  tin,  whereupon  the  liquid  immediately  turns  blue,  and  after 
the  excess  of  acid  and  of  tin-salt  has  been  removed,  and  the  residue 
dissolved  in  boiling  potash -ley,  the  hydrochrysammide  crystallises  out  on 
cooling,  but  is  difficult  to  free  from  oxide  of  tin. 

Indigo-ooloured,  nearly  black  needles,  copper-coloured  by  refieeied 
\\(^t,  and  having  a  metallic  lustre. -—When  heated  in  a  tnbe,  they  give 
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off  violet  vapours  which  deposit  hlue  crystals  on  the  cold  parts  of  the 
tube;  but  the  greater  part  of  the  substance  is  decomposed^  'with  evolution 
of  ammonia. 


Schunck. 

14  C 

84 

....    50-60    ... 

50-64 

2  N 

?8 

....     16-86    ... 

15-32 

6  H  ....^ 

6 

8-61     ... 

3-52 

6  O 

48 

....     Z090    •.. 

30-52 

C"JPH«0* 

166 

...•  10000    .., 

10000 

[According  to  tliM,  the  sobstance  is  isomeric  with  nitrobenzamide  «  C'^XAdH*,0's 
but  as  it  decomposes  without  detonation  when  heated,  it  does  not  appear  to  contain 
hyponitric  acid,  and  is  perhaps  Ci*Ad2H*0«  (=  C"Ad3H20*,0«  ?).     L.]. 

When  heated  on  platinum  foil,  it  decomposes  without  detonation.  — 
Boiled  with  nitric  acid,  it  gives  off  a  large  quantity  of  red  fumes,  and 
yields  a  dark  brown  liquid  not  containing  chrysammic  acid.  —  When 
suspended  in  water  through  which  chlorine  gas  is  passed,  it  is  gradually 
decomposed  and  dissolved. 

It  is  insoluble  in  water,  but  dissolves  with  brown  colour  in  oil  of 
vitriol,  whence  it  is  precipitated  in  small  flakes  by  water.  It  dissolves  in 
caustic  and  in  carbonated  alkalies,  forming  indigo-coloured  solutions^ 
whence  it  is  precipitated  in  blue  flakes  by  acids. 

In  boiling  alcokolf  it  dissolves  sparingly,  with  faint  blue  colour. 

If  alder  {Sdieik.  5,  208),  by  heating  chrysammic  acid  with  ammonia 
and  passing  sulphuretted  hydrogen  into  the  warm  liquid,  obtained  a  blue 
liquid  and  a  blue  substance  which  remained  undissolved:  this  latter  he 
designated  as  ctirysindide  of  oxide  of  ammonium. 

The  blue  liquid  yielded  by  evaporation  a  hlue  residue,  called  by 
Mulder  chrytindamide*  Both  these  bodies  contained  sulphur  mechanically 
mixed,  and  were  otherwise  constituted  as  follows: 

Chrynndide  of  Oxide  qfAmmottium. 


28  C  ... 

Calculation. 

480     

Molder. 
47-5 

5N*.. 

200     

20-1 

8  H  .., 

2-3     

2-5 

13  0  ... 

29-7     

29-9 

Chry 
Calculation. 

1000     

, 100  0 

28  C  ... 

'sindamide. 
43-0     

Mulder. 
43-4 

5  N  .. 

17-9     

9  H  .., 

2-4     

2-7 

« 

18  0   . 

56-7     

36-4 

1000     

1000 

By  boiling^  chrysammic  or  aloetic  acid  with  excess  of  protochloride  of 
tin,  Mulder  ^Sehttk.  5,'iS\;J.pr.  Chem.  48,  12)  obtained  a  Uaek-violet 
powder  consisting  of  hydroaloetaU  ofsfannic  oxide. 
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3  SnO*.. 

62*4    

Mulder. 

14  C  

19*5    

19-3 

2  N 

fi'fi 

6-4 

4  H 

0-9     

!•! 

11  O - 

20*6    

21*2 

100-0    

100-0 

This  oonipound,  when  immersed  in  potash-ley,  gives  off  ammonia,  and 
assumes  a  fine  bine  colonr;  heated  with  nitric  acid,  it  deposits  binozide  of 
tin,  and  forms  a  red  solution  with  evolution  of  nitrous  fumes.  In  this 
reaction,  aloetic  acid  is  first  formed  and  afterwards  chrysammic  acid. 
(Mulder,) 


BENZYLENE  SERIES. 

A.    Primary  Series. 
Primary  Nucleus  C"H*. 


it.  A  resinoiis  bodjr  haviDg  this  oomposition  is  produced  by  the  action  of  fluoride 
of  boron  on  benzyllc  alcohol.  It  gave  by  analysis  92*86  p.  c.  carbon  and  6*82  p.  c. 
hydrogen,  the  formula  requiring  93*33  C  and  6*67  H ;  but  the  physical  properties  of 
the  body  show  that  it  is  rather  polymeric  with  benzylene,  probably  stilbene  0"H^.  ^  A 
rennous  substance  having  the  same  properties  and  probably  also  the  same  composition 
is  obtained  by  the  action  of  oil  of  vitriol,  chloride  of  zinc,  anhydrous  phosphoric  acid  or 
anhydrous  boracic  acid  on  benzylio  alcohol  or  benzylic  ether.  (CannizsarOy  ^fui. 
Pharm,  92,  113.) 

t.   Benzylic  Ether. 

C^H'O  =  C"H»,HO. 

Cannizzaro.     Ann,  Pharm.  92,  115. 

Formation  and  Preparation.  By  the  action  of  anliydrous  boracic 
acid  on  benzylic  alcohol.  Fused  and  pulverised  boracic  acid  is  raized  up 
to  a  paste  with  benzylic  alcohol;  the  mixture  heated  for  some  hours  to 
between  120°  and  125°  in  a  closed  flask  placed  in  an  oil-bath;  and  the 
resulting  hard  brown  mass,  treated  with  boiling  water  and  solution  of  an 
alkaline  carbonate  to  remoTe  the  boracic  acid.  A  greenish  brown  oil 
then  rises  to  the  surface;  and  on  subjecting  this  oil  to  distillation, 
unaltered  benzylio  alcohol  passes  over  below  300°,  and  benzylic  ether 
between  300°  and  315°.  In  the  retorfthere  remains  a  quantity  of  the  resinous 
hydrocarbon  above  mentioned  (Cm*  or  C»H^2)  saturated  with  bcnaylic  ether,  which 
cannot  be  separated  from  the  resin  by  distillation,  because  it  decomposes  at  the  tem- 
perature required  to  effect  the  separation. 

Properties.     Colourless,  oily  liquid,  exhibiting  when  viewed  in  certain 
directions,  a  slight  indigo  tint.     This  colour  likewise  shows  itself  on  the  edges  of 
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tiie  rerinons  hydrocarbon  when  it  {«  saturated  with  the  ether.  Boils  between  dOO"" 
and  ^15^ 

Cannizzaro  (mean). 

14  C  84     ....     84*85     84-51 

7  H  7     ....      7-07    7-28 

O  8     ....       8'08     8-21 


C"H'0  99     ....  100*00    10000 

May  also  be  regarded  as  C«H"0»  -  c"h^}^*- 

Deeonipositions.  1.  The  ether  heated  in  a  sealed  tube^  a  few  degrees 
above  315^,  assumes  an  amber  colour  and  is  decomposed^  yielding  a  very 
small  quantity  of  the  resinons  hydrocarbon,  bitter  almond  oil  (which 
may  be  extracted  by  means  of  bisulphite  of  soda),  and  a  light  oil  which 
has  the  odour  of  toluol,  C^^H^,  and,  like  that  body,  does  not  solidify  in  a 
freezing  mixture.  Probably,  a  portion  of  the  ether  is  resolved  into  water 
and  the  resinous  hydrocarbon: 

C28H"0«  =  2H0  +  0»H»2; 

and  the  rest  into  bitter  almond  oil  and  toluol : 

C»H»0»  =  C»H«0»  +  C"H«. 

No  gaseous  product  is  evolved.  —  2.  The  ether  heated  with  oil  of  vitriol 
or  anhydrous  phosphoric  acid  is  converted  into  a  resinous  substance,  which 
appears  to  be  identical  with  that  whicli  is  obtained  by  the  same  means 
from  benzylic  alcohol.     (Cannizzaro.) 


f .    Ethylo-benzylic  Ether. 

CiBijitoa  =  C*H»0,C"H^O. 

CANNl2ZAno.    II  nuovo  Cimento.  3,  397;  Liebig  k  Kopp's  Jahresha'icJit, 
1856,  581. 

Vinobtnzylic  eiAer,  Benzylovmie  ether,  Benzylate  of  ethyl,  Ethylate  of  benzyl. 

Obtained  by  the  action  of  chloride  of  benzyl  on  ethylate  of  potassium: 

CMH7C1  +  C^H«K02  =  KCl  +  C»H«0». 

Chloride  of  benzyl  is  boiled  with  an  alcoholic  solution  of  potash  in  an 
apparatus  in  which  the  condensed  rapours  can  continually  flow  back;  and 
the  resulting  liquid  is  decanted  from  the  chloride  of  potassium,  and  mixed 
with  water,  whereupon  it  separates  into  two  layers,  the  lower  of  which 
is  a  concentrated  solution  of  potash,  and  the  upper,  ethylo-benzylic  ether. 
The  latter  is  distilled,  and  the  portion  which  passes  over  at  185^,  is  dried 
by  contact  with  chloride  of  calcium  and  rectified. 

Colourless,  mobile  liquid,  specifically  lighter  than  water,  and  having 
an  agreeable  odoar.    Boils  at  185^     Insoluble  in  water.   ^. 

TOL,  xn.  o 


18  BENZTLBOTS  SBBIBS :  PRIMAKT  NUCLEUS  C"H». 


Benzylic  Alcohol. 

C"H«0»  =  C^*H«,HH)». 

Cannizzaro.  (1853).   Ann.  Fharm,  88,  129j  90,252;  92,113;  96,246. 
—  More  fully:  II  nuavo  Cimenio,  1,  84;  2,  212;  8,  397. 

Benzoic  alcohol,  Benzaliohol,  Benzalalkohol,  Benzoes&ure-aliohol, 

FormaUon  and  Preparation,  —  1.  When  a  solution  of  1  vol.  perfectly 
purified  bitter  almond  oil  in  3  rol.  alcohol  is  mixed  with  5  or  6  yoi.  of  a 
saturated  alcoholic  solution  of  potash,  the  mixture  becomes  heated,  and 
is  converted  into  a  crystalline  magma,  consisting  of  benzoate  of  potash 
mixed  with  alcoholic  potash  and  benzylic  alcohol: 

2C"H«0»  +   KO,UO  =  OmsKO*  +   C"H80». 

bitter  almond  benzoate  of      bensylic 

oil.  potash.  alcohol. 

The  benzoate  of  potash  is  dissolved  out  by  hot  water;  the  alcohol  dis- 
tilled off;  water  added  to  the  residue  till  the  liquid  begins  to  show  tur- 
bidity; the  liquid  then  shaken  up  with  ether,  which  dissolves  the  benzylic 
alcohol;  the  ether  expelled  from  the  solution  by  the  heat  of  the  water- 
bath  ;  the  brown  oily  residue  distilled;  and  the  distillate  rectified,  after 
having  been  dehydrated  by  fused  potash.  —  2.  When  acetate  of  benzyl 
obtained  by  boiling  chloride  of  benzyl  or  chlorotoluol  with  concentrated 
alcoholic  potash,  is  boiled  for  a  considerable  time  with  a  strong 
alcoholic  solution  of  potash,  and  the  greater  part  of  the  vinic  alcohol 
distilled  off,  the  residual  liquid  separates  into  two  layers,  the  uppermost 
of  which  contains  benzylic  alcohol.  By  rectifying  this  liquid  and  collect- 
ing apart  the  portion  which  goes  over  at  204°,  benzylic  alcohol  is  obtained 
in  the  pure  state. 

Properties,     Colourless,  strongly  refracting  oily  liquid,  having  a  faint  ' 

agreeable   odour.     Sp.   gr.   1*089    (Cannizzaro) ;    1-0507  at   144°  or  j 

1-0628  at  0^    (H.  Kopp,  Ann.  Pkarm.  94,  3 J  3);   boiling  point   204*»  | 

(Cannizzaro);  2065°  at  751-4  mm.  (Kopp.)  Vapour-density  between 
3-84  and  3-85.    (Cannizzaro.) 

CalculaHon, 

14  C 84    77'77 

8H   8    7-41 

2  0   16    14-82 


C"tt«0* 108    100-00 


Vol.  Dendtf . 

C-Tapoinr  ................    14  ............  5*8240 

H-gas    ..... — .. — „      8 0-4874 

O-gas 1  1-1093 


Aloohol-T»ponr.M«HM     2    7-4207 

Jk         MMCfitttW         V    i  AVV 
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DecomposiUons.  1.  The  vapour  paBsed  through  a  red-bot  tube  filled 
with  spongy  platinum,  3ri6ld8  an  oil  which  floats  on  water,  and  is  a 
mixture  of  benzol  (C"H*),  a  volatile  solid  body,  and  other  compounds 
not  yet  examined.  —  2.  A  solution  of  benzjlic  alcohol  in  bisulphide  of 
carbon  forms  with  iodide  of  phosphorus^  a  liquid  which  attacks  the  eyes 
strongly,  and  appears  to  be  hydriodate  of  benzylene,  or  iodide  of  benzyl, 
C'^Ii^I;  with  larger  quantities  of  iodide  of  phosphorus,  a  crystalline 
compound,  C^^H^O' is  obtained.  Cannizzaro  found  72*36  p.  c.  C  and  6-53  H, 
while  the  formula  requires  72*41  C  and  6*89  H. — 3.  When  hydrochlorio  acid  gas 
is  passed  into  benzylic  alcohol,  the  liquid  becomes  heated,  and  hydrochlorate 
of  benzylene  or  chloride  of  benzyl  C".H'C1  is  formed.  —  4.  When  ben- 
zylio  alcohol  is  heated  with  2  or  3  vol.  of  strong  nitrie  acid,  a  violent 
action  takes  place,  continuing  after  the  mixture  has  been  removed  from 
the  fire;  bitter  almond  oil  is  produced  and  rises  to  the  surface  of  the 
liquid.  --^  5.  Aqueous  chromic  acid  converts  benzylic  alcohol  into  benzoic 
acid.  —  6.  Oil  of  vitriol  produces  a  resin  insoluble  in  water,  alcohol  and 
ether,  sparingly  soluble  in  Nordhausen  sulphuric  acid,  and  becoming 
somewhat  soft  when  immersed  in  warm  water.  —  7.  The  alcohol  heated 
with  anhydrous  phosphoric  add  or  with  chlotide  of  zinc,  yields  a  resin 
similar  to  that  which  is  produced  by  the  action  of  oil  of  vitriol. — 
8.  Fused  boracic  acid  between  100°  and  120°  converts  benzylic  alcohol 
into  benzylic  ether  C^*H^O  [orC"H"0'];  but  at  higher  temperatures  this 
ether  is  converted  into  benzvlene  C"H'  for  stilbene  C*®H"]  (p.  1 6). 
The  same  products  are  probably  formed  by  the  action  of  oil  of  vitriol, 
anhydrous  phosphoric  acid,  and  chloride  of  zinc.  —  9.  Fluoride  of  boron 
acts  energetically  and  with  evolution  of  heat,  upon  benzylic  alcohol, 
forming^  boracic  acid,  hydrofluate  of  boracic  acid,  and  benzvlene  C**H" 
[or  stilbene].      Fluoride  of  silicium  has  no  action  upon  henzylic  alcohol. 

10.  When  1  vol.  benzylic  alcohol  is  distilled  with  4  or  5  vol.  of  a 
saturated  alcoholic  solution  of  potash  in  an  apparatus  in  which  the  less 
volatile  products  can  flow  back,  there  passes  over,  after  the  mixture  has 
become  solid,  a  very  mobile  liquid,  which  is  lighter  than  water, 
resembles  benzol,  and  consists  of  a  mixture  of  unaltered  benzylic 
alcohol,  and  a  fluid  hydrocarbon  which  boils  at  114°,  and  has  the  odour 
and  composition  of  toluol.  Cannizzaro  remarks  that  this  oil  is  related  to  the 
benzylene  series  in  the  same  manner  as  marsh  gas  to  the  methylene  series.  Should  this 
supposed  identity  with  toluol  be  established^  the  latter  must  take  its  place  in  the 
benzylene  series. 

CofnbifuUton$,    Benzylic  alcohol  mixes  in  all  proportions  with  bisulphide 
of  carbon,  alcohol,  ether  and  acdic  acid. 


Bitter  Almond  Oil. 

C"H«0«  =  C"H«,0«. 

MABTitiiS.    J.  Pharm.  5,  289. 

A.  VooEL.    Schw.  20,  66;  32,  119. 

ScHRADEB.     JSerl.  Jahrb.  1826;  2,  43. 

BoBTauBT.     Ann.  Chim.  Phys,  \5,  29. —•/.  PAarm.  8,  295;  alsoilfinr 

Chim.  Phys.  21,  250. 
Stahgh.    Bepert,  14^  829  and  861 ;  16^  80. 

0  2 
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RoBiaTTET  and  Boutron  Charlard.    Ann.  Chim.  Phys.  44,  352;  also 

Fogg.  20,  494. 
WbHLER  &  LiBBio.    Ann.  Pharm.  22, 1 ;  also  Pogg.  26,  828. 
WnfCKLER.     Bepert.  53,  289 j  92,  328.  —  Jahrb.  pr.  Pharm.  22,  89. 
Laurbnt.     Ann.  CTUm.  Phgs.  6^,  25;  65,  192;   66,  181;   69,  397. — 

N.  Ann.    Chim.  Phys.    1,   292;    36,   342.  — /n««.  1840,  362.— 

Bev.  sdenJb.  18,  200. 
ZiNiN.    Ann.  Pharm.  34, 188. 
RocHLEDER.     Ann.  Pharm.  37,  346. 
VoLCKEL.    Pogg.  62,  444. 
Lepage.     J.  Chim.  m^d.  24,  365 ;    abstr.  ^.  J.  Pharm,   15,   40.  — 

N.  J.  Pharm.  15,  274. 
Gregory.    Ann.  Pharm.  54,  372. 
Quadrat.    Ann.  Pharm.  71,  13. 
Bbrtagnini.     Ann.  Pharm.  79,  259;  85,  183. 

Benzaldide,  Laurel  oil,  KincMorbeerdl,  Peaeh-leqf  oil,  Pfirtichbl&iier/U, 
TYafibenkirtchendli  Hydride  of  Benzoyl, '  Oxide  of  Pieramyl,  Essence  d^amandee 
amhres. 

Martr^s  (1803),  Vogel  and  Schrader  fonnd  tbat  almonds  may  be 
made  to  yield,  in  addition  to  fixed  oil  and  prussic  acid,  a  peculiar  volatile 
oil ;  Stange  sbowed  that  the  crystallised  acid  prodnoed  from  bitter 
almond  oil  is  benzoic  acid;  Robiquet,  Wbhler  &  Liebig  demonstrated  the 
mode  of  formation  of  bitter  almond  oil;  and  Wohler&  Liebig,  in  1832, 
determined  its  composition  and  described  its  properties. 

The  amygdaliferons  parts  of  Pomece,  Amygdaleap,  and  shrubby 
SpiresB,  when  macerated  in  cold  water  and  distilled,  yield,  after  a  while, 
bitter  almond  oil  and  hydrocyanic  acid.  {fJomp.  vii,  389;  also  Wicke, 
Ann.  Pharm.  79,  79;  81,  241;  83,  176.)  —  This  volatile  oil  does  not 
exist  ready  formed  in  the  dry  tissues  of  the  plants;  for  the  oil  expressed 
from  dry  bitter  almonds  has  neither  smell  nor  taste  (Martr^,  Robiquet); 
and  no  volatile  oil  is  extracted  by  alcohol  or  ether  from  bruised  bitter 
almonds  (Robiquet  <fe  Boutron  Charlard),  from  dry  laurel  leaves, 
(Winckler,  Lepage),  or  from  the  bark  of  Pruntts  padua.  (Winckler.) 
Laurel  leaves  treated  with  boiling  water  and  distilled  yield  little 
or  no  bitter  almond  oil.  (Winckler,  Lepage.)  —  Fresh  laurel  leaves 
contain  a  small  quantity — ^proportional  to  their  amount  of  water— 
of  bitter  almond  oil  and  hyarocyanic  acid,  which  may  be  extracted  by 
ether  (Winckler,  Lepage);  also  the  leaves  of  Prunw  padus  Bud  Amyg- 
dolus  pertica.     (Winckler.) 

Formation.  1.  By  heating  bensylio  alcohol  with  strong  nitric  acid. 
(Gannizzaro,  Ann.  Pharm.  88,  180.)  —  2.  By  the  action  of  hydride  of 
copper  on  chloride  of  benzoyl.  (Chiozza,  Compt.  rend.  36,  631.) — 3.  By 
the  dry  distillation  of  sugar.  (V&lckel,  Ann.  Pharm.  85,  68.)  —  Furfurol 
obtained  by  the  dry  distillation  of  sugar,  appears  by  its  odour  to  contain 
traces  of  bitter  almond  oil.  (Vdlckel.)  —  4.  By  the  action  of  nascent 
hydrogen,  evolved  by  the  action  of  zinc  or  hydrochloric  acid,  upon  cyanide 
of  benzoyl  (q.  v.)  hydrocyanic  acid  being  formed  at  the  same  time.  The 
same  transformation  is  efiected,  though  less  quickly,  by  heating  the 
^anide  of  benzoyl  with  mercury  and  hydrochloric  acid.  (Kolbe,  Ann. 
Pharm.  98,  344.)  — 5.  By  the  action  of  nitric  acid  upon  oil  of  cin- 
namon. (Mulder,  J.  pr»  Chem.   18,  385.)     By  heating  cinnamic  aoid 


BITTER  ALMOND  OIL.  21 

with  nitric  aoid  or  peroxide  of  lead.  (Dumas  &  Peligot,  Mulder, 
Mitscherlich.) — 6.  By  boiling  styraoin  or  styrone  with  sulphuric  acid 
and  peroxide  of  mauganese  (Joel,  Ann.  Pharm.  70,  5),  or  styracin  with 
aqueous  chromic  acid.  (Laurent.)  —  7.  By  heating  stilbene  with  aqueous 
chromic  acid.  (Lauient.)  —  8.  By  boiling  protein-substances  with 
aqueous  chromic  acid  or  with  sulphuric  acid  and  peroxide  of  manganese. 
(Guckelberger,  Ann,  Pharm.  64,  39;  Keller,  Ann,  Pharm.  72,  26). — 
9.  By  the  decomposition  of  mandelic  acid.  —  10.  By  the  decomposition 
of  amygdalin.  —  11,  By  subjecting  a  mixture  of  benzoate  and  formiate 
of  lime,  in  successive  small  portions,  to  rapid  dry  distilUition: 

(C"HH)»,0)CaO  +  CHO»,CaO  »  CWH»Oa,H  +  2(CaO,CO«). 

bcDxottte  of  lime.        formiate  of      bitter  almond 

time.  oil. 

A  brown  oily  liquid  then  passes  over,  from  which  the  bitter  almond  oil 
may  be  separated  by  combination  with  bisulphite  of  soda.  (Piria, 
Cfimento,  8, 126;  Ann.  Pharm.  c.  104  ;  see  also  Limprieht,  Ann.  Pharm. 
97,  368. 

Preparation.  Bitter  almonds  freed  from  fixed  oil  by  cold  pressing, 
are  stirred  up  to  a  thin  paste  with  water,  the  mixture  left  to  stand  for 
between  12  and  24  hours  at  the  ordinary  temperature  (between  30**  and 
40°,  according  to  BoUe,  i^.  Br.  Arch,  37,  30)  and  then  distilled  with 
water. 

If  the  distillation  is  performed  over  the  open  fire,  the  mass  is  very  apt 
to  froth  over,  especially,  at  the  beginning  of  the  ebullition,  when  the 
emulsion  coagulates,  and  forms  capsular  envelopes  round  the  vapour- 
bubbles.  It  is  necessary  therefore  to  use  a  capacious  vessel,  and  to  keep 
the  heat  moderate  at  the  beginning,  or  else  to  break  the  bubbles  by 
stirring.  Haenle,  after  macerating  the  almond-paste  to  a  pulp,  throws 
it  into  the  still  when  the  water  is  already  boiling.  (Eepert.  18,  383.)  — 
But  the  surest  way  of  preventing  the  mass  from  boiling  over,  as  well  as 
from  burning,  is  to  distil  it  by  a  steam-heat,  either  by  placing  the  almond- 
paste  (mixed  with  chopped  straw,  according  to  Heussler,  Jahrb.pr.  Pharm. 
7,  367),  on  a  doth  resting  on  the  flat  sieve-formed  bottom  of  the  still, 
and  passing  steam  through  it,  or  by  covering  the  bottom  of  an  ordinary 
still  with  a  layer  of  coarse  sand  several  inches  thick,  and  saturated  with 
water  (Veling),  or  again  by  covering  the  bottom  of  the  still  with  a 
moderately  thick  layer  of  straw,  pouring  water  upon  this,  then  covering 
it  with  a  coarse  cloth,  and  pouring  the  almond-paste  upon  the  cloth. 
(Mohr.)  Another  method  is  to  strain  through  a  cloth  the  liquid  obtained 
by  macerating  the  almonds  for  24  hours,  press  the  residue,  again  stir  it 
up  with  water,  and  strain,  and  lastly  subject  to  distillation  the  liquid 
thus  freed  from  the  greater  portion  of  the  solid  matter.  (Wbhler,  Hand- 
worterbudi,  1,  747.) 

The  heavy  oil  which  passes  over  contains  prussic  acid  and  various 
products  of  decomposition  (according  to  Henry  &  Plisson,  J.  Pharm.  14, 
451,  it  consists  of  74- 40  p.  c.  C,  584  H,  5-9  N  and  11-79  0),  and  there- 
fore requires  purification.  This  is  effected :  (a).  By  repeated  agitation 
with  potash-le^  (1  pt.  hydrate  of  potash  to  1  pt.  water),  (A.  Vo^el, 
Schrader,)  or  with  ferrous  or  ferroso-ferric  hydrate  (obtained  by  mixmg 
an  aqueous  solution  of  green  vitriol  or  protochloride  of  iron  with  potash 
or  hydrate  of  lime  (Schrader,  Wohler  &  Liebig,  Winckler),  or  with 
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"water  and  a  Bmall  quantity  of  mercnrio  oxide  (t.  Ittner),  and  distilling. 
—  (b).  Or  by  agitating  the  oil  with  three  or  fonr  times  its  Tolume  of  an 
aqneons  solution  of  bisnlpliite  of  soda,  of  27°  B.j  collecting  on  a  filter 
the  crystalline  mass  which  forms  after  some  hours;  leaving  it  to  dry  on 
a  porous  tile;  washing  with  cold  alcohol;  then  dissolving  in  the  smallest 
quantity  of  cold  water;  and  decomposing  the  solution  with  carbonate  of 
soda.  The  oil  which  rises  to  the  top  of  the  liquid  is  then  decanted  and 
distilled  with  chloride  of  calcium.     (Bertagnini.) 

A  quantity  of  bitter  almond  oil  which  had  acquired  a  yellow  colour  from  the  burn- 
ing of  the  paste,  became  in  the  course  of  five  montiiSi  black-brown  and  opaque.  Cotton 
was  soaked  in  the  oil  and  the  liquid  distilled ;  a  colourless  oil  then  passed  over,  the 
colouring  matter  remaining  attached  to  the  cotton.  (Schlesinger,  Repert.  22,  145.)  — 
[Respecting  the  preparation  and  purification  of  bitter  almond  oil,  see  also  G.  Whipple^ 
Pharm,  J,  Trans.  13,  597 ;  and  Groves,  ibid.  599.] 

IT  2.  Frmn  Cyanide  of  Benzoyl.  —  Hydrochloric  acid  is  poured  upon 
cyanide  of  benzoyl  in  a  tubulated  retort;  heat  applied  sufficient  to  melt 
the  crystallised  cyanide;  and  granulated  zinc  introduced.  The  evolution 
of  hydrogen  caused  by  the  action  of  the  zinc  on  the  hydrochloric  acid, 
ceases  as  soon  as  the  vessel  is  shaken  so  as  to  bring  the  cyanide  of 
benzoyl  well  in  contact  with  the  zinc,  the  hydrogen,  as  it  is  evolved,  then 
combining,  partly  with  the  cyanogen  and  partly  with  the  benzoyl  to  form 
bitter  almond  oil  C^^H''0',H;  after  a  while,  the  liquid  cyanide  in  contact 
with  the  zinc  acquires  a  yellow  colour,  the  odour  of  hydrocyanic  acid 
becomes  apparent,  and  afterwards  that  of  bitter  almond  oil.  A  consi- 
derable quantity  of  zinc  is  required  to  render  the  transformation  complete. 
Towards  the  end  of  the  operation,  the  zinc  becomes  covered  with  a  dirty 
yellow  unctuous  mass,  which  when  heated  with  excess  of  potash-ley,  is 
decomposed,  with  formation  of  yellowish  red  oily  drops;  and  on  subse- 
quently distilling  the  liquid,  bitter-almond  oil  passes  over  in  considerable 
quantity  [and  may  be  farther  purified  by  means  of  bisulphite  of  soda  in 
the  manner  above  described].  (Kolbe.)  —  At  a  later  period  of  the  distillation, 
the  distillate  becomes  milky  and  contains  benzoin,  a  body  polymeric  with  bitter  almond 
oil.  To  prevent  this  conversion  of  the  bitter  almond  oil  into  benzoin,  a  portion  of  the 
yellow  unctuous  mass  was  distilled  with  milk  of  lime,  after  addition  of  protosulphate 
of  iron ;  the  distillate  however  contained  only  traces  of  bitter  almond  oil :  hence  Kolbe 
concludes  that  the  yellow  mass  contains  bitter  almond  oil,  not  merely  in  a  state  of  mixture, 
but  chemically  combined  with  some  other  substance  (perhaps  with  hydrocyanic  acid  as 
described  by  VSlkel,  Popg.  62,  444),  forming  a  compound  which  is  decomposed  by 
hot  potaah-ley,  but  not  by  hydrate  of  lime.  % 

Properties .  Colourless,  mobile,  strongly  refracting  liquid.  Sp.  gr.  1  '043 
(Wbhler  &  Liebig);  1075  (Chardin  Hadancourt;  1-0499  at  14-6'  or 
1-0636  at  0^  (H.  Kopp,  Ann.  JP/iarm.  94, 314);  boils  at  180°;  (according  to 
Kopp^  its  boiliuff  point  is  179-1°,  when  the  barometer  stands  at  751*3  mm.) 
-—  It  has  a  peculiar  odour  and  burning  aromatic  taste.  When  perfectly 
free  from  hydrocyanic  acid,  it  exerts  merely  a  stimulating  not  a  poisonous 
action.  (Eobiqnet,  Grindley^  Repei't,  97,  222;  Wohler  &  Freriohs,  Ann. 
Fharm,  66,  336.) 

Wbhler  &        Guckelberger  ^^^^^  .^ 
Liebig.  fr^  casein,  "^^j^^* 

14  C  84  ....  79-24  ....  79-520  7911  79*2 

6  H  6  ....   6-65  ....   5-745  5-80  5-7 

2  0  16  ....  15-11  ....  14-738  15-09  15-1 


C«H»0»....  106  ....  100-00  ....  100-000  10000  lOO'O 
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The  radical  theory  aasumes  the  eziatence  of  a  radical.  Benzoyl  »  Bi ;  and  if«  as 
aaramed  by  Wtfhler  &  Liebig^  this  radical  =»  O^^H^O^,  then  bitter  almond  oil  is  the 
hydride  of  benzoyl  »  BzH,  and  hypothetical  anhydrous  benzoic  acid  is  BzO,  or  if, 
according  to  the  hypothesis  of  Berzelius,  Bz  »  C^^H*,  then  bitter  almond  oil  is  BzO,HO, 
and  hypothetical  anhydrous  benzoic  add  is  BzO*.  Laurent  assumes  the  existence  of  a 
radical  called  picrvmjfl,  Per  »  C^^H^  the  oxide  of  which  is  bitter  almond  oil  »  PcrO*. 

—  As  bitter  almond  oil  treated  with  alcoholic  potash  fields  benzylic  alcohol  and  benzoic 
add.  List  &  Limpricht  {Ann,  Pharm.  90,  190)  suppose  that  it  is  analosous  in  compo- 
sition to  the  compound  ethers,  and  to  be  regarded  as  Ci^H^OiC'^H'O' ;  but  since 
Cannizzaro  has  actually  formed  the  benzoate  of  benzyl,  and  shown  that  H  possesses 
totally  different  properties,  it  is  best  for  the  present)  to  regard  bitter  almond  oil  as  the 
aldehyde  of  the  benzylene  series. 

Deeamposiiumi,  1.  The  Taponr  is  not  decomposed  by  merely  paesinff 
through  a  red-hoi  tube  (Wbhler  and  Liebig)^  but  when  slowly  passed 
through  a  red-hot  tabe  filled  with  fragments  of  pnmioe-stone,  it  is  resolved 
into  bensol  and  carbonic  oxide  gas.  (Barreswil  and  Bondalt,  N*  J. 
Pharm.  5,  265): 

CMH«0»  -  CWH»  +  2CO. 

2.  Bitter  almond  oil^  in  contact  with  oxygen  gas  either  dry  or  moist^  or 
with  the  air,  absorbs  oxygen,  and  is  converted  into  benzoic  acid  (A.  Vogel, 
Stange,  Robiqaet,  Stenhouse,  Ann.  Pharm.  89,  253),  without  the  simul- 
taneous formation  of  any  other  products.  (Wbhler  and  Liebig.)  The 
action  is  accelerated  by  heat  (Stange)  or  by  sunshhie.  (Wohler  & 
Liebig.)  It  burns  with  a  luminous  and  very  sooty  flame.  (A.  Vogel, 
Wohler  <fe  Liebig.) 

4.  By  dry  (Marine^  it  is  converted  into  chloride  of  benzoyl  and  hydro* 
chloric  acid;  by  bromine  into  bromide  of  benzoyl  and  hydrobromic  acid. 
(Wohler  &  Liebig): 

C'^H^O^  +  2a  »  C"H«C103  +  HCl. 

When  chlorine  gas  is  passed  for  several  days  into  bitter  almond  oil,  and 
the  liquid  ultimately  warmed,  there  is  obtained  a  crystalline  mixture  of 
benzoic  acid,  chloride  of  benzoyl,  and  stilbesous  acid.  (Laurent.)  In 
moist  chlorine  gas,  bitter  almond  oil  immediately  becomes  white  and 
crystalline  ^A.  Vogel);  when  saturated  with  moist  chlorine  gas,  it  yields 
benzoate  ol  bitter  almond  oil,  and  hydrochloric  acid.  (Robiquet  & 
B.  Charlard,  Liebig,  Laurent.)  —  5  In  cold  strong  nitric  acw?,  bitter- 
almond  oil  dissolves  without  decomposition  (Liebig  &  Wohler);  by  fum- 
ing nitric  acid  or  by  a  mixture  of  nitric  acid  and  oil  of  vitriol,  it  is  con- 
verted into  hydride  of  nitrobenzoyl.  (Bertagnini.)  —  By  continued  boiling 
with  aqueous  iodic  acid,  bitter-almond  oil  is  converted  into  benzoic  acid) 
without  any  formation  of  carbonic  acid.     (Miiller,  Compt.  rend.  19,  271.) 

—  7.  It  dissolves  in  cold  oil  of  vitriol  without  decomposition;  the  solution 
when  heated,  becomes  purple-red,  and  then  black,  with  evolution  of  car- 
bonic acid.  —  When  1  pt.  of  fuming  sulphuric  acid  is  poured  upon  3  pts. 
of  bitter-almond  oil,  the  liquid  becomes  heated,  turns  brown  and  thick, 
and  on  cooling  forms  a  solid  mixture  of  unaltered  bitter  almond  oil  and 
stilbylous  acid.  (Laurent.)  With  anhydrous  sulphuric  acid,  bitter 
almond  oil  forms  sulphomandelic  acid.  (Mitscberlicfa,  Lehrh.  Aufl.  4, 
1,  1030 

8.  Bitter-almond  oil  heated  with  pentachioride  of  phosphorus,  forms 
chloride  of  benzylene  and  oxy chloride  of  phosphorus  (Cahours,  Compt. 
rend,  25,  725): 

C"H«0»  +  PC1»  =  C"H«C1'  +  PCPO*. 
9.  With  chloride  (^sulphur,  bitter-almond  oil  becomes  somewhat  strongly 
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heated,  and   the  liquid  on  cooling  yields  crystals  of  stilbylons  acid. 
(Laurent.) 

10.  Bitter  almond  water  containing  hydrocyanic  acid,  evaporated 
with  hydracMoric  add  at  a  temperature  below  100°,  yields  hydrocyanate 
of  bitter  almond  oil.  (Vogel,  Fogg,  62,  444.)  On  boiling  the  liquid, 
mandelic  acid  is  produced.     (Winckler,  Liebig,  Ann.  Pharm.  18,  310.) 

11.  Bitter  almond  oil  in  contact  with  aqueous  potash,  is  conyerted  in 
a  few  weeks  into  benzoin.  (Robiquet,  Wohler  &  Liebig,  Laurent.) 
This  transformation  is  very  much  accelerated  by  the  presence  of  cyanide 
of  potassium.  —  Bitter  almond  oil  which  has  not  been  rectified,  and 
therefore  contains  prussic  acid,  when  shaken  up  with  dilute  potash  and 
alcohol,  is  converted  in  the  course  of  24  hours  into  benzoin.  The  oil 
frequently  remains  liquid  after  48  hours,  but  if  then  agitated,  it  solidifies 
in  a  few  minutes.  (Laurent.  Ann,  Chim,Fhys,  66, 193.)  —  When  bitter 
almond  oil  containing  prussic  acid,  is  dissolved  in  hot  alcoholic  potash,  it 
solidifies  after  a  few  minutes,  into  a  yellow  crystalline  mass  consisting  of 
benzoin  slightly  contaminated  with  resin.  (Zinin,  Ami.  Pharm.  34, 186.) 
—  When  either  pare  or  commercial  bitter  almond  oil  is  mixed  with  \  of 
its  volume  of  nearly  anhydrous  prussic  acid,  and  the  mixture  shaken  up 
with  alcoholic  potash,  there  is  formed,  after  a  while,  a  flocculent  precipi- 
tate consisting  of  C*'H^®Cy*0*.  Pare  bitter  almond  oil  is  converted 
into  benzoin  with  nearly  equal  facility  by  contact  with  a  weak  alcoholic 
solution  of  cyanide  of  potassium.  (Zinm,  Ann,  Pharm,  34, 188.)  Gregory 
obtained  the  same  body  by  leaving  commercial  bitter  almond  oil  for  ten 
years  in  contact  with  strong  potash-ley.  (Ann,  Pharm,  54,  371.)  — 
When  bitter  almond  oil  is  heated  with  solid  hydrate  of  potash,  hydrogen 
gas  is  evolved  and  benzoate  of  potash  formed.  (Wbhler^  Liebig.)  —  In 
alcoholic  potash,  even  out  of  contact  with  the  air,  bitter  almond  oil 
forms  benzoate  of  potash,  without  evolution  of  hydrogen.  (Liebig  & 
Wohler.)  By  the  action  of  alcoholic  potash  upon  bitter  almond  oil, 
benzylic  alcohol  is  produced.  (Cannizzaro,  Ann,  Pharm,  88,  129.) 
When  bitter  almond  oil  is  heated  with  alcoholic  potash,  benzoafe  of 
potash  is  formed,  together  with  an  oily  liquid  which  appears  to  be 
benzylic  alcohol.     (List  &  Limpricht,  Ann.  Phai'm.  90,  190.) 

12.  With  ammonia,  bitter  almond  oil  forms  a  crystalline  mass  con- 
sisting principally  of  hydrobenzamide,  C^N'H^^  —  Rectified  bitter  almond 
oil  which  had  passed  over  at  180°,  was  covered  with  aqueous  ammonia^ 
and  left  to  stand  without  agitation  for  8  days;  ^  of  the  oil  was  then 
converted  into  a  solid  crystalline  mass  consisting  of  nearly  pure  hydroben- 
zamide. (Laurent,  j^f^n,  Chim.  Phys,  62,  24.)  —  Bitter  almond  oil  set 
aside  for  some  days  in  contact  with  saturated  aqueous  ammonia,  is  con- 
verted slowly  but  completely  into  hydrobenzamide.  (Fownes,  Ann. 
Pharm,  54,  363.)  —  Bitter  almond  oil  immersed  in  aqueous  ammonia  and 
left  to  itself  in  a  closed  vessel,  is  converted,  in  24 — 48  hours  at  ordinary 
temperatures,  or  in  6 — 8  hours  when  heated  to  the  boiling  point  of  the 
aqueous  ammonia,  into  a  yellow  resinous  mass,  -f^  of  which  consists  of 
hydrobenzamide,  and  the  remaining  -j^  of  a  yellowish  green  viscid  resin 
having  a  disagreeable  odour.  (Rochleder,  Ann,  Pharm,  41,  89.)  — 
Bitter  almond  oil  was  shaken  up  with  potash  and  with  chloride  of  iron^  then 
distilled,  and  the  first  -I-  which  passed  over,  set  aside  in  contact  with 
ammonia.  A  crystalline  substance  then  separated  after  a  while,  and 
at  the  end  of  three  weeks,  half  of  the  oil  was  found  to  be  solidified.  The 
solid  mass  treated  with  ether,  left  a  residue  consisting  of  white  crystalline 
azohensoilide  =  C«N»H»  [  =  C»*N»H»].  (Uurent,  3^.  Ann  Chim,  Phys. 
],  304.) 
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Behaviour  of  crude  commereial  hiittr  almond  oil  containing  prustic 
acid  and  altered  by  various  infiueneee,  with  ammonia.  —  In  contact  with 
aqneoas  ammonia,  the  oil  slowly  becomes  thicker,  and  ultimately  quite 
solid  and  friable  after  drying  in  the  air.  (Karls,  Fogg,  10,  609.)  When 
ammoniacal  gas  is  passed  through  bitter  almond  oil,  the  oil  becomes 
pasty,  but  not  solid.  (Laurent,  Ann,  Chim,  Phye.  62,  24.)  —  Commercial 
bitter  almond  oil  covered  with  an  equal  volume  of  strong  ammonia  was 
converted  in  four  weeks  into  a  yellow  resinous  mass  consisting  of: 
1.  Hydrobemamide,  C*»N«H";  — 2.  JBemyhydramide,  C**N*ff •()»;  — 3.  A 
body  [azobenzoilidel]  sparingly  soluble  in  ether,  very  sparingly  in  alcohol; 
—  4.  Aiobemoyl,  C«N»H^*;--5.  Bemoylazoiide,  C»N«H".  (Laurent, 
Ann.  Chim.  Phys,  66, 18;  Laurent  &  Oerhardt,  Compt,  Chim,  1850, 113.)— 
Bitter  almond  oil  obtained  from  almond  paste  by  vapour-distillation  from 
above  downwards,  which  had  a  yellow  colour  but  turned  brown  after  a 
while,  was  left  in  contact  with  ammoniafor  four  weeks:  it  then  became  brown 
and  viscid,  did  not  yield  either  hydrobenzamide  or  benzhydramide  when 
treated  with  boiling  ether,  but  after  being  treated  with  ether  and  boiling 
alcohol,  left  a  residue  of  amorphous  atobenzoide,  C^^^H'^.  f  Laurent,  Ann, 
Chim.  Phys,  69,  790)  —  Crude  bitter  almond  oil  was  distilled  by  itself, 
and  the  first  two- thirds  of  the  distillate  set  aside  with  ammonia  for  1 4 
days,  and  repeatedly  shaken.  The  whole  then  solidified  into  a  mass 
consisting:  1.  Of  Azobenzoyl;  —  2.  Needles  dissolving  with  tolerable 
facility  in  alcohol; — 3.  An  oily  substance.  Another  portion  of  the 
same  oil,  spread  over  the  flat  bottom  of  a  vessel  and  covered  with  ammo- 
nia, solidified  after  eight  days;  cold  ether  extracted  from  the  solid  mass  an 
oily  substance,  a  body  crystallising  in  needles,  and  azobenzovL  The 
white  powder  which  remained  undissolved  was  decomposed  by  hot  ether 
into  insoluble  benzoylazotide  and  azobenzoidin  C^N'H'',  which  crystal- 
lised in  six-sided  prisms.     (Laurent,  N,  Ann,  Chim,  Phys.  1,  302.) 

13.  By  the  action  of  hydrosulphate  of  ammonia  on  bitter  almond 
oil,  sulphide  of  benzylene  (=rC"H^'S^)  is  produced,  together  with  various 
products  containing  sulphur  and  nitrogen,  and  differing  according  to  the 
purity  of  the  oil,  and  also  according  to  the  quantity  of  the  hydrosulphate 
of  ammonia  and  the  nature  of  the  liquid  in  which  it  is  dissolved.  — 
Bitter  almond  oil  freed  from  prussic  acid  by  potash  and  chloride  of  iron, 
and  dissolved  in  8  to  10  times  its  volume  of  alcohol,  jrields  sulphide  of 
benzylene  on  being  mixed  with  hydrosulphate  of  ammonia.  (Laurent, 
N,  Ann.  Chim.  Phys,  1,  292.)  —  Oil  purified  in  the  same  manner  was 
distilled;  the  distillate  received  in  three  separate  portions;  and  each 
portion  placed  in  contact  with  hydrosulphate  of  ammonia.  The  first 
portion  became  thick  in  four  weeks,  without  solidifying,  and  when  treated 
with  ether  left  a  white  powder.  The  second  portion,  in  the  course  of 
four  weeks,  was  for  the  most  part,  converted  into  sulphide  of  benzylene; 
the  third  portion  still  remained  liquid  after  four  weeks,  but  on  mixing 
the  oily  liquid  with  an  equal  volume  of  hydrosulphate  of  ammonia,  it 
was  partially  converted  into  sulphide  of  benzylene.  From  the  products 
of  the  second  and  third  portions,  ether  extracted  an  oily  body,  which 
became  solid  when  mixed  with  alcohol  and  hydrosulphate  of  ammonia, 
and  a  mixture  of  hydride  of  sulphozobenzoyl  with  a  substance  which 
crystallised  in  needles.  (Laurent. ;  —  If  the  distillation  of  bitter  almond 
oil  purified  by  potash  and  chloride  of  iron  be  interrupted  after  {-  has 
passed  over,  the  residue  does  not  yield  any  sulphide  of  benzylene  when 
treated  with  alcohol  and  hydrosulphate  of  ammonia.  (Laurent,  N.  Ann. 
Chim.  Fhys,  1,  292.)  —  When  a  boiling  mixture  of  8  to  10  volumes  of 
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alcohol  and  1  or  2  y  ol.  hjdrosulphate  of  ammoiiia  is  mixed  with  a  few  drops 
of  crude  bitter  almond  oil,  a  thick  oily  precipitate  is  formed,  but  no  sulphide 
of  benzylene. — A  mixture  of  1  vol.  crude  bitter  almond  oil,  1  vol.  hydro- 
sulphate  of  ammoDia  and  1  vol.  ammonia  was  left  to  stand  for  a  year;  and, 
when  the  nearly  solid  mass  was  boiled  with  ether,  hydrosulphate  of  aza« 
benzoyl  C^NH^^^,  was  left  undissolved  in  the  form  of  a  white  powder. 
(Laurent,  iT.ilnn.  Chim»  PAys.  1,  300.) — ^When  1  vol.  crude  bijiter  almond 
oil  is  dissolved  in  8  or  10  volumes  of  alcohol  and  1  vol.  hydrosulphate  of 
ammonia  gradually  added,  a  separation  of  sulphide  of  benzylene  almost 
always  occurs  after  a  few  minutes.  Small  quantities  of  hydrosulphate  of 
ammonia  added  to  a  boiling  alcoholic  solution  of  bitter  almond  oil 
immediately  produce  a  copious  precipitate  of  sulphide  of  benzylene.  If 
cherry-stone  oil  be  used,  the  liquid  sometimes  yields  on  cooling,  long 
radiated  needles  of  a  substance  not  yet  further  examined,  which  dis- 
solves readily  in  boiling  alcohol;  the  solution  when  evaporated  deposits 
an  oil  and  crystalline  scales.  (Laurent,  iV.  Ann.  Ckym.  Phys,  1,  292.) 
—  A  solution  of  crude  bitter  almond  oil  in  5  vol.  ether,  mixed  with  1  vol. 
hydrosulphate  of  ammonia,  solidifies  in  tiie  course  of  3  or  4  weeks  into  a 
crystalline  mass,  which  when  recrystallised  from  ether,  yields  pure 
hydride  of  sulphobeuzoyl  (thiobenzaldin)  C^NH"S*.  (Laurent,  InstU, 
1840,  302;  N,  Ann.  Chim,  Phys.  36,  342.)  —  Crude  four-year  old  peach- 
leaf  oil  shaken  up  with  polysulphido  of  ammonium  (spir.  Beguini), 
deposited  after  8 — 11  hours  a  reddish  yellow  mass  of  waxy  consistence, 
which,  when  washed  with  ether,  left  a  residue  having  the  properties  of 
sulphide  of  benzylene.  —  The  same  oil  dissolved  in  pentasulphide  of 
potassium,  and  the  solution  shaken  up  with  aqueous  ammonia,  yielded 
after  a  few  hours,  a  yellowish  oil  which  solidified  after  8  days.  This  oil, 
when  pressed  in  paper,  yielded  a  crystalline,  yellowish  body,  which 
dissolved  in  boiling  alcohol,  and  formed  a  red  liquid  with  oil  of  vitriol. 
(Rochledor,  Ann,  Pharm,  37,  346.)  —  When  the  mixture  of  different 
substances  produced  by  treating  bitter  almond  oil  with  sulphide  of 
ammonium  is  distilled,  water,  ammonia,  sulphuretted  hydrogen  and 
several  oils  pass  over  first,  and  then  an  oily  distillate  consisting  of 
picryl,  stilbene,  thionessal  and  lophino.  (Laurent,  JRev,  scieTUif, 
18,  201.) 

14.  When  bitter  almond  oil  is  mixed  with  ammonia  and  bisulphide  of 
carbon^  two  layers  are  produced,  tho  upper  of  which  gradually  turns  i^ 
and  gives  off  sulphuretted  hydrogen  when  treated  with  acid,  at  the  iiame 
time  that  a  body  soluble  in  potash  separates  out ;  in  the  lower  liquid, 
colourless,  generally  granular  crystals  of  sulphocyanobenzylene,  C"NH'S^, 
are  formed,  but  generally  disappear  again  if  left  for  some  time  in  the 
liquid.     (Quadrat,  Ann,  Pharm.  71,  13.) 

15.  Potassium  does  not  eliminate  hydrogen  from  bitter  almond  oil; 
but  the  metal  gradually  disappears,  the  oil  at  the  same  time  being  con- 
verted into  a  dark  mass.  (Lowig,  LeJirbtich,  2,  638.)  —  16  and  17. 
Bitter  almond  oil  heated  with  urea  yields  a  solid  mass  of  benzoy- 
lureid: 

3C"H«0»  +  4C»N«H«0«  =  CWN8H»0«  +  6H0, 
and  with  aniline,  benzoylanilide: 

CMH«0»  +  C^W  «  C?«NH"  +  2H0. 

(Laurent  &  Gerhardt,  Oompt.  Chim.  1850,  117.) 
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OomMnaii&M.  tf.  With  tpoter.  Bitter  ftlmond  oil  dissolves  in  80 
parts  of  cold  water. 

h.  With  Biildphiie  of  Ammonia.  —  SuIphUe  of  Benzosum  and  Ammonium, 
—  With  a  saturated  solution  of  bisulphite  of  ammonia,  bitter  almond  oil 
mixes  iu  all  proportions.  The  resulting  compound  cannot  however  be 
obtained  in  the  solid  state.  It  appears  to  be  capable  of  dissolving  an 
excess  of  bitter  almond  oil,  inasmuch  as,  on  adding  water  to  a  solution  of 
a  large  quantity  of  bitter  almond  oil  in  bisulphite  of  ammonia,  part  of 
the  oU  separates  out.  —  Ammonia  renders  the  solution  turbid,  and  after 
a  while  throws  down  a  body  having  the  properties  of  hydrobeuzamide. 
(Bertagnini.) 

c.  With  Bisulphite  of  Potash,  —  When  bitter  almond  oil  is  shaken 
up  with  an  aqueous  solution  of  bisulphite  of  potash  of  20 — 30°  Bm.,  a 
crystalline  magma  is  almost  immediately  formed,  with  spontaneous  rise 
of  temperature.  The  crystalline  mass  is  loft  to  drain  on  a  filter,  then 
dried  on  a  porous  tile,  washed  with  cold  alcohol,  and  dissolved  as  quickly 
as  possible  in  boiling  alcohol;  as  the  liquid  cools, «thc  compound  separates 
in  crystalline  laminw. 

When  crystallised  from  a  dilute  solution,  it  forms  beautiful  crystal- 
line laminae.  It  dissolves  very  easily  in  pure  water,  very  sparingly  in 
water  containing  alkaline  sulphites,  and  is  nearly  insoluble  in  concen- 
trated solutiqns  of  those  salts.  .In  cold  alcohol  it  dissolves  sparingly,  in 
boiling  alcohol  readily. 

The  crystals  do  not  change  by  exposure  to  the  air.  The  aqueous  or 
alcoholic  solution  is  decomposecf  by  boiling.  Dilute  acids  do  not  act 
upon  the  compound  at  ordinary  temperatures,  but  on  heating  the  liquid, 
bitter  almond  oil  separates.  Alkalies  decompose  the  compound,  with 
formation  of  an  alkaline  sulphite  and  separation  of  bitter  almond  oil. 
(Bertagnini.) 

e.  With  Bisulphite  of  Soda.  —  Bitter  almond  oil  shaken  up  with  3  or 
4  times  its  volume  of  a  concentrated  solution  of  bisulphite  of  soda, 
quickly  forms  a  crystalline  magma  containing  all  the  bitter  almond  oil. 
This  crystalline  mass  is  dried  and  repeatedly  crystallised  from  hot  alcohol 
of  50  per  cent.  —  The  compound  forms  small  white  aggregated  prisms 
having  a  faint  odour  and  taste  of  bitter  almond  oil  and  sulphurous  acid. 
Dissolves  readily  in  water,  is  insoluble  in  cold  alcohol,  sparingly  soluble 
in  hot  alcohol  and  dissolves  pretty  readily  in  hydrated  alcohol. 
(Bertagnini.) 

Bertagnini. 

NaO 31     ....     14-14     14-15 

14  C 84     ....     38-36     38-16 

8  H 8     ....       3-65     3-70 

2  8  32     ....     14-61     14-72 

8  0 64     ....     29-24     29*27 


C"H«0»  +  NaO,2S03  +  2Aq  ....  219     ....  100-00     100-00 

[May  be  regarded  as  sulphite  of  benzosnm  and  sodium  ^^     |2S0'  +  3Aq.  (Gerhardt.)] 

The  aqueous  solution  is  decomposed  by  boiling,  the  oil  separating  and 
anlphurons  aoid  gas  escaping;  the  addition  of  free  acids  accelerates  the 
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deoompoaiiion.  Dilate  aoids  do  Dot  act  upon  the  compound  at  ordinaiy 
temperatures.  Caustic  alkalies  and  their  carbonates  produce  turbidity, 
and  separate  the  oil.  —  Iodine  and  bromine  dissolve  without  colour  in  the 
aqueous  solution,  sulphate  of  soda  being  formed  and  the  oil  separated. 

The  compound  may  be  preserved  without  alteration  in  closed  vessels, 
and  changes  but  very  slowly  in  contact  with  the  air.  When  heated  in 
the  air,  it  is  decomposed  without  charring,  bitter  almond  oil  volatilising, 
and  the  sulphite  being  oxidised.  In  a  stream  of  hydrogen,  it  gives  off 
water  and  bitter  almond  oil,  even  below  100^.  Nitric  acid  converts  the 
sulphite  into  sulphate  and  separates  the  oil. 

The  aqueous  solution  forms  with  chloride  of  barium  a  copious  pre- 
cipitate soluble  in  hydrochloric  acid,  and  containing  a  portion  of  the  oil. 
Ztctd  and  sUffer^salta  are  precipitated  in  like  manner. 

e.  With  Bichloride  of  Tin^  bitter  almond  oil  yields  a  compound  which 
forms  fine  crystals,  but  is  difficult  to  purify  and  decomposes  when  dried 
in  the  air  or  in  vacuo.  (L&wig.  Compt.  rend,  21,  371;  aostr.  J.pr,  Chem. 
87,  480.) 

/.  With  Hydrocyanio  acid.  —  When  bitter  almond  water  mixed  with 
hydrochloric  acid  is  evaporated  at  a  temperature  short  of  100°,  this 
compound  separates,  when  only  a  small  quantity  of  liquid  is  left,  in  the 
form  of  a  yellowish  oil,  which  may  be  freed  from  adhering  hydrochloric 
acid  by  repeated  agitation  with  water,  and  dried  in  vacuo^  over  oil  of 
vitriol. 

Yellowish  oil,  nearly  inodorous  and  having  a  bitter  taste.  Boils  at 
170°.    Sp.  gr.=:l*l24.     Dissolves  sparingly  in  water.    (Volckel.) 


Vdlckel. 

16  C  96  ....  7218  71-98 

N U  ....  10-.W  11-01 

7  H 7  ....  5-26  5-34 

2  0 16  ....  1203  11-67 

C"H»0»,C*NH 133    ....  100  00    100-00 

It  is  partially  decomposed  even  at  100°,  and  when  boiled  is  resolved 
into  hydrochloric  acid  and  bitter  almond  oil.  Potash  immediately  forms 
cyanide  of  potassium  and  liberates  the  bitter  almond  oil.  '-^  When  the 
compound  is  evaporated  with  hydrochloric  acid,  water  is  taken  up,  and 
sal-ammoniac  and  mandelic  acid  produced.     (Volckel.) 

It  dissolves  readily  in  alcohol  and  ether.    (Vdlckel.) 

g.  With  Cyanic  acid.  —  When  cyanic  acid  vapours  are  passed  into 
bitter  almond  oil,  great  heat  is  evolved,  and  a  white  heavy  body  separates 
which  increases  on  addition  of  ether.  —  White  powder  soluble  in  alcohol 
and  crystallising  therefrom.     (Liebig,  Ann.  Pharm.  23, 140.) 

K  Bitter  almond  oil  dissolves  in  all  proportions  in  alcohol  and  ether. 
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Appendix  to  SitUr  Alnumd  OH, 

Laurel-oU.  —  From  the  fresh  leavee  of  Pruntu  Lauroeeroiut,  Light 
yellovy  heavier  than  water,  having  a  strong  balsamic  taste  and  smelL 
(Spandaw  de  Celli6.)  —  In  contact  with  the  air,  it  is  converted  into 
benxoic  acid,  and  likewise  yields  this  compound  in  contact  with  moist 
chlorine  gas.  (Stanffe,  Repert.  14,  829.)  —  When  treated  with  lime- 
water  and  afterwards  with  chloride  of  iron,  it  forms  pmssian  bine. 
(Roloff,  A.  QtM.  1,  662.) 

Peach-leaf  oil  contains,  in  addition  te  bitter  almond  oil,  an  oil  having 
the  odour  of  the  fresh  leaves  and  fruit  of  the  peach,  quite  different  from 
that  of  bitter  almond  oil.  (Winckler,  Bepert,  67,  159.)  Produces  ben- 
zoic acid.     (Bragnatelli,  Ann.  Ckim.  96,  96.) 

Oil  of  the  Portugal  Laurel.  —  May  be  obtained  from  the  bark,  leaves, 
flowers  and  seeds.  —  Transparent,  colourless  oil,  heavier  than  water. 
Contains  hydrocyanic  acid  and  produced  benzoic  acid.  (Giese.)  Con- 
tains a  peculiar  volatile  oil,  which  has  a  pungent  disagreeable  odour  and 
does  not  form  benzoic  acid  when  exposed  to  the  air.  (Winckler,  BeperL 
67,  1,  56.) 

Bkter  almond  VHXter;  Laurel-UKiter;  Cherry-water;  Aqua  amy^da- 
larum  amararuTH;  AqtM  lauroeeran;  Aqua  cerasorum'^  axe  essentially 
aqueous  solutions  of  bitter  almond  oil  containing  prussic  acid,  as  they 
are  generally  obtained,  together  with  bitter  almond  oil,  in  the  distilla- 
tions of  parts  of  plants  containing  amygdalin  and  emulsin.  (According 
to  Winckler,  i2^e/'^.  52,  289,  they  contain  cyanide  of  benzoyl.)  —  For 
the  preparation  of  these  liquids  the  following  directions  have  been 
given : 

a  Bitter  almond  water.  —  1 .  The  residue  of  2  pounds  of  bitter  almonds 
completely  freed  from  fixed  oil  by  pressure  between  hot  iron  plates,  is 
stirred  up  to  a  thin  paste  with  cold  water  in  a  distillatory  apparatus 
which  admits  of  being  closed,  and  distilled  after  24  hours  digestion;  the 
distillation  is  best  performed  by  means  of  steam  (compare  p.  21)  or  in  a 
chloride  of  calcium  bath.  Two  pounds  of  the  distillate  are  collected. 
(Geiger.)—  2  pounds  of  bitter  almonds  freed  from  fixed  oil  by  cold  press- 
ing, are  stirred  up  with  10  lbs.  of  water,  4  oz.  of  highly  rectified  alcohol 
added,  and  the  mixture  distilled  till  2  lbs.  of  liquid  have  passed  over. 
(Pharmaaopbor.^  The  addition  of  alcohol  before  the  dbtillation  is  said 
by  some  to  dimmish  the  amount  of  prussic  acid  in  the  distillate;  others 
on  the  contrary  maintain  that  a  stronger  water  is  thereby  obtained. 
To  these  prescriptionB,  are  annexed  Tarioas  appendices,  which  for  the  most  part  directly 
contradict  each  other.  Compare  Gessler  (iV.  £r.  Arch.  10,  50),  Mohr,  Commenta  zur  pr. 
Pharmaeopoe,  §.  210),  Pauls  {N.  Br.  Arch.  48, 154.)  According  to  Uie  Parisian  pharma- 
copceia,  a  donhle  qnantity,  and  according  to  the  Saxon,  a  treble  quantity  of  water  should 
be  distilled  off.) 

Notwithstanding  every  precaution,  bitter  almond  water  is  often 
obtained  of  different  composition  and  strength  by  the  same  mode  of 
preparation.  In  general,  it  is  a  more  or  less  milky  liquid  smelling  and 
tasting  strongly  of  bitter  almond  oil  containing  prussic  acid.  The  addition 
of  ammonia  produces  a  strong  milky  turbidity,  the  more  quickly  as  the 
liquid  is  stronger.  ^Veltmaun,  Ann.  Pkarm.  34,  235);  Lepage,  J.  Chim. 
mdd.  24,  371.) — (According  to  Weber,  it  is  not  altered  by  ammonia 
N.  Br,  Arch.  35,  32.)  —  Its  therapeutic  action  depends  on  its  amount  of 
pmssie  add  as  well  as  of  bitter  almond  oil.    According  to  Duflos  {Pharm. 
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Centralblatty  1887,  560),  it  contains  on  the  average  1'2  per  cent,  of  bitter  | 

almond  oil  containing  prussic  acid  or  0*1 78  p.  o.  of  the  acid.     The  Prussian  ^ 

pharmacopoeia  requires  that  it  shall  contain  0*14  percent,  of  prussic 
acid. 

h.  Laurel  water.  —  2  pts.  of  the  fresh  leaves  of  the  common  laurel 
{Prunus  laurocerasus  or  Cet*asm  laurocerasus)  are  distilled  with  water 
and  3  pts.  of  the  distillate  collected.  (Geiger.)  —  Exhibits  the  pro- 
perties of  bitter  almond  water  —  Mixed  with  ammonia,  it  becomes 
turbid  after  some  time  only  and  in  a  less  degree  than  bitter  almond 
water.  (Veltmann,  Ann.  Fhai^m,  34,  235 ;  Oswald,  N,  Br.  Arch. 
38,  160.)  Weber  found  exactly  the  contrary.  —  According  to  Lepage, 
laurel-water  behaves  with  ammonia  in  the  same  manner  as  bitter  almond 
water  (/.  Chim.  med.  24,  365.) —  Leaves  gathered  in  different  years  and 
seasons  yield  various  amounts  of  prussic  acid.  (Bischoff,  Pluirm.  CentrcUbl.  ■ 
1841,  889.) 

c.  Cherry-waUr.  Aqua  cerasorum  nigrorum.  —  20  lbs.  of  wild 
cherries  are  bruised,  together  with  their  kernels,  water  poured  upon  the 
mass,  and  20  or  30  lbs.  of  the  liquid  distilled  off  after  24  hours.  —  The 
distillate  exhibits  the  properties  of  very  weak  bitter  almond  water. 
Winckler  {Repeit.  65,  19)  distilled  45  lbs.  of  ripe  black  wild  cherries, 
containing  about  1  '2  lb.  of  kernels  with  80  lbs.  of  water,  till  30  lbs.  of 
liquid  had  passed  over,  and  the  last  portions  of  the  distillate  were  nearly 
inodorous;  the  distillate  gave  80  grains  of  bitter  almond  oil  containing 
prussic  acid  equivalent  to  6*1  p.  c,  cyanogen. 

.  Valuation  of  Bittei*  almond  toater,  Laurel  water^  S^c.  —  Since  it  is 
assumed  that  the  efficacy  of  bitter  almond  water  is  proportional  to  its 
amount  of  hydrocyanic  acid,  the  valuation  is  limited  to  the  estimation  of 
the  latter.  This  is  best  effected  by  Liebig's  method.  {A7171.  Pharm.  77, 
102.)  The  water  to  be  estimated  is  mixed  with  a  quantity  of  caustic 
potash  sufficient  to  produce  a  strong  alkaline  reaction,  then  diluted  with 
pure  water  till  the  turbidity  arising  from  suspended  oil-drops  dissappears, 
and  a  dilute  solution  of  nitrate  of  silver  (containing  \  grm.  of  silver  in 
100  cub.  cent,  of  the  liquid)  added  from  a  burette  till  a  permanent  preci- 
pitate of  cyanide  of  silver  is  produced.  1  At.  silver  thus  precipitated 
is  equivalent  to  2  At.  hydrocyanic  acid  in  the  liquid.  Or  62  grains  of 
fused  nitrate  of  silver  are  dissolved  in  5937  grains  of  water;  a  sufficient 
quantity  of  this  solution  —  300  grains  of  which  contain  1  grain  of 
anhydrous  prussic  acid  —  counterpoised  in  a  balance;  and  this  solution 
added  by  drops  to  the  liquid  under  examination,  previously  mixed  with 
caustic  potash  and  a  few  drops  of  solution  of  common  salt,  till  a  turbidity 
is  produced  which  does  not  disappear  on  stirring.  The  amount  of  prussic 
acid  is  then  calculated  from  the  loss  of  weight  of  the  silver-solution. 
(Compare  vii,  397.) 

Decompodtums.  In  well  closed  bottles  completely  filled,  bitter 
almond  and  laurel  water  remain  unaltered,  exhibiting,  after  the  lapse  of 
a  year,  the  same  amount  of  hydrocyanic  acid  as  at  first,  and  having 
deposited  only  a  slight  yellowish  sediment.  (Paton,  J,  Chim.  m6d. 
16,  203;  Lepage,  J.  Chim.  med.  24,  377.)  In  well  closed  bottles  contain- 
ing air,  and  more  quickly  (in  four  weeks)  in  bottles  covered  only  with 
bibulous  paper,  bitter  almond  water  loses  the  whole  of  its  hydrocyanic 
acid  and  bitter  almond  oil.  The  water  then  contains  ammoniacal  salts, 
probably  benzoate  and  formiate  of   ammonia.      Laoiel  Tftiter   keeps 
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longer.  (Lepage.)  In  the  yellowish  sediment  of  concentrated  hitter 
almond  water,  yehng(JV.  Br.  Arch,  43,  297)  fonnd  henzoate  of  ammonia. 
According  to  Winckler,  ether  extracts  from  this  sediment  a  suhstance 
smelling  strongly  of  hitter  almonds,  and  leaves  another  hody  whicl^ 
agrees  in  composition  with  the  compound  C^H^^Cy'O^  obtained  by  Ziniu 
from  bitter  almond  oil  and  potash.    {Bepert.  92,  828.) 

1 .  Tincture  of  iodine  added  in  sufficient  quantity  to  hitter  almond 
water  or  laurel  water  (15 — 20  drops  to  '80  grammes  of  water)  forms  a 
limpid  mixture  which  reddens  litmus  strongly,  and  does  not  produce  a 
blue  colour  with  starch.  When  the  mixture  is  evaporated  to  one-fourth, 
oily  drops  separate,  which,  if  the  iodine  is  not  in  excess,  are  colour- 
less, pungent,  taste  and  smell  like  bitter  [almond  oil,  dissolve  in 
ether  and  alcohol,  and  yield  iodine  when  treated  with  nitric  acid 
(they  are  probably  a  mixture  of  iodide  and  cyanide  of  benzoyl;  the 
liquid  contains  hydriodic  acid.)  (Lepage.) — 2.  Two  or  three  drops  of 
bromine  impart  to  bitter  almond  or  laurel- water  a  slight  colour  and 
smell;  the  mixture  exhibits  reactions  similar  to  that  which  is  formed  with 
iodine.  (Lepage.)  —  3.  A  solution  of  mdphate  of  copper  strongly  super- 
saturated with  ammonia  and  added  by  drops  to  the  water,  immediately 
produces  a  milky  turbidity,  which  in  an  hour  or  two,  changes  to  a 
copious  flooculent  precipitate :  after  the  liquid  has  been  shaken,  a  yellowish 
resinous  matter  collects  on  the  surface  and  in  the  course  of  24  or 
48  hours  settles  to  the  bottom  and  may  be  separated  by  filtration;  it  is 
easily  fusible,  soluble  in  alcohol  and  ether,  and  does  not  contain  copper 
(probably  a  mixture  of  hydrobenzamide,  benzhydramide,  azobenzoilide, 
^c). —  The  filtrate  is  colourless,  and,  if  the  copper  has  not  been  added  in 
excess,  does  not  coat  iron  with  copper  even  after  the  ammonia  has  been 
expelled  by  boiling,  although  it  contains  the  whole  of  the  copper  that  has 
been  added.  (Lepage.)  —  5.  When  1  pt.  of  iodide  of  potamum  is  dis- 
solved in  at  least  600  pts.  of  bitter  almond  or  laurel-water  and  a  solution 
of  corrosive  sublimate  added  by  drops,  a  white  precipitate  soluble  in  iodide 
of  potassium  is  immediately  produced;  with  a  larger  quantity  of  iodide 
of  potassium,  the  precipitate  is  scarlet.  (Lepage.)  —  6«  Calomel  is 
blackened  by  the  water,  especially  if  warm,  and  yields  metallic  mercury, 
corrosive  sublimate,  cyanide  of  mercury,  sal-ammoniac;  and  on  evapora- 
tion, mandelio  acid.  (Winckler,  Repei't  87,  388;  Prend  le  Loup,  If,  J, 
Pharm,  6,  47.)  According  to  Prend  le  Loup,  an  oily  compound  of  bitter 
almond  oil  and  sal-ammoniac  is  formed  at  the  same  time.  —  7.  A  solution 
of  terchloride  of  gold  is  not  reduced  by  bitter  almond  water  or  laurel 
water,  as  by  other  distilled  waters.  If  the  mixture  be  immediately 
boiled  down  to  ■}-,  it  becomes  decolorised  and  yields  a  slight  yellow  deposit. 
The  strongly  acid  liquid  is  not  altered  by  protochloride  of  tin  (cyanide  of 
gold  and  hydrochloric  acid  appear  to  faaye  been  formed.)    (Lepage.) 

Distinction  between  Bitter  almond  tvater  and  Laurel  water.  —  80  drops 
of  a  solution  of  chloride  of  gold,  in  100  pts.  of  water  do  not  exhibit 
any  immediate  reaction  with  either  of  these  waters;  but  after  eight  hours 
the  bitter  almond  water  no  longer  exhibits  any  yellowish  colour,  while 
the  lanrel  water  retains  its  colour  for  24  hours.  (Lepage.)  —  The  state- 
ment of  AschoiT,  that  0*05  grm.  sulphate  of  quinine  mixed  with  10  drops 
of  lanrel  water  quickly  forms  a  solid  mass,  whereas  bitter  almond  water 
does  not  exhibit  such  a  reaction,  is  not  confirmed  by  the  observations  of 
Lepage;  neither  is  Riglini's  statement  confirmed,  to  the  effect  that  a 
solution  of  sulphate  of  quinine  in  tartaric  acid  immediately  produces  a 
white  torbidity  with  laurel  water^  but  not  with  bitter  almond  water. 
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Flowers  of  bemoinf  Benzoeblumefif  Benzoegals,  Benzoesdure,  Floret  Benzoei, 
Acide  benzoigue. 

Flowers  of  benzoin  were  noticed  as  earlj  as  1668  by  Blaise  de 
Vigen^re;  ScLeele  and  others  pointed  out  more  advantageous  modes  of 
preparing  them;  Wdhler  and  Liebig  determined  their  true  composition. 

Sources,  In  gum  benzoin,  dragon's  blood,  storaz,  Peru  balsam  (Crell, 
Chem.  J,  1,  58;  Herberger,  Bepert,  65,  219);  in  Tolu  balsam  (E.  Kopp^ 
Compt.  rend,  24,  714);  and  OjHjbaUamum  siccum,  in  resin  of  Botany  Bay 
(Langier,  BoUaert);  in  oil  of  marjoram  (Gottling,  Taschenb,  1800,  59); 
in  oil  of  bergamot  (C.  J.  Fischer,  Br,  Arch,  14,  175);  in  cinnamon-cassia 
and  oil  of  cinnamon  (Dumenil,  Schw,  21,  224;  Henkel,  Repert,  4,  383; 
Buchner,  BepeH.  6,  I;  8,  184;  Bollaert,  QuaH.  J,  of  8c.  18,  349; 
Sch weinsberg,  Mag.  Pharm,  26,  386) ;  in  the  ripe  fruit  of  the  clove-tree 
(Bollaert,  Qtiart,  J.  of  Sc.  16,  378;  also  Schw,  42,  122);  in  the  seed  of 
Euonymus  Europams  (Schweizer,  J,  pr,  Chem,  53,  437);  in  vanille  and 
calmus  root,  in  the  root  of  PimpineUa  Mxifraga  (Bley),  and  of  Inula 
kdenium  (Rdtscher,  Arch.  30,  169);  in  trefoil,  Holcua  adoratus,  Anthox^ 
anthum  oaoratum  (Vogel^GM.  64,  161;  Kastn,  Arch,  5,  413),  Asperula 
odorata  (Voget,  R^>ert,  66,  248);  in  sternanis,  in  myrrh  (Brandes),  and 
apparently,  accordmg  to  Braconnot,  in  Salvia  sdai^ea,  —  In  CaMUyreum 
moBGOviticum  (Laugier,  Batka;,  Brandes  (iT.  Br,  Arch,   1,   197)  and 
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Cattareum  eanadefue,   (Riegel,  Jahrh.  pr.  Fhaf^m,  6,  i4;  Wbhler,  Ann, 
JPharm,  67,  360).  —  In  the  urine  (vid.  Hippuric  acid.) 

Occnrs  as  a  copula  in  hippuric  acid  (Dessaignes),  and  in  populin. 
(Piria.) 

Formation,  L  From  benzylic  alcohol  when  heated  with  aqueous 
chromic  acid.  (Cannizzaro.)  —  2.  From  bitter  almond  oil  heated  with 
solid  hydrate  of  potash  or  treated  with  alcoholic  potash  (Liebig  & 
W5hler);  b^  absorption  of  oxygen,  or  by  oxidation  with  nitric,  iodic,  or 
chromic  acid;  hence  also  in  the  oxidation  of  cinnamic  acid  (Dumas, 
Peligot,  Siraon),  and  of  protein-compounds.  (Proust,  N,  GehL  2,  241; 
Guckelberger,  Ann.  Fhaj^m.  64,  39.)  —  3.  In  the  decomposition  of 
bromide  or  chloride  of  benzoyl  by  water.  (Wohler  8c  Liebig.)  —  4.  By  the 
continued  action  of  dilute  nitric  acid  upon  cumol.  (Abel,  Phil,  Mag,  J, 
82,  25.)  —  5.  ^j  heating  cinnamic  acid  with  hydrate  of  potash.  (Ghiozza, 
Gompt,  rend,  SQ,  701.)  —  6.  By  the  dry  distillation  of  kinic  acid. 
(Wohler,  Aim,  Fharm,  51,  145.) 

Freparation,  1.  From  Gum  benzoin,  —  a.  By  sublimation.  —  The 
best  mode  of  conducting  the  process  is  to  lay  the  coarsely  pounded  resin 
on  the  bottom  of  a  round  shallow  iron  pot,  8  inches  in  diameter,  2  inches 
high  in  the  side,  and  having  a  piece  of  coarse  bibulous  paper  stretched 
over  its  mouth,  and  closely  cemented  at  the  sides;  a  cone  of  thick  paper 
is  then  tied  over  it  and  the  vessel  gently  heated  on  a  sand-bath.  —  The 
vapours  are  purified  in  passing  through  the  bibulous  paper  and  condense 
on  the  inner  surface  of  the  cone  in  beautiful  crystals  having  a  faint  odour 
6f  benzoin.  —  Or  the  iron  vessel  is  surmounted  with  an  exactly  fitting 
shallow  funnel  of  tin  plate,  and  on  its  neck,  which  is  tolerably  wide  and 
only  an  inch  high,  is  placed  a  capacious  box  of  wood  or  pasteboard.  The 
more  slowly  the  suolimation  takes  place,  the  more  abundant  is  the 
product;  the  treatment  of  1  pound  of  gum  benzoin  takes  three  or  four 
hours.  The  quantity  of  acid  obtained  amounts  to  4  per  cent.  If  the  fused 
resin,  after  being  heated,  be  broken  up  and  again  sublimed,  a  total  product 
is  obtained  amounting  to  12^  per  cent.  (Mohr.)  —  Euler  &  Herberger 
{Jahrb,  pr,  Fharm,  2,  305)  heated  gum  benzoin  in  a  retort  with  a 
receiver  till  no  more  vapours  were  evolved,  dissolved  the  contents  of 
the  receiver  in  hot  water  and  obtained  in  this  manner  13  or  14  per  cent, 
of  tolerably  pure  benzoic  acid.— According  to  Hatchet,  benzoic  acid  is 
obtained  in  beautiful  crystals  by  heating  the  resin  with  oil  of  vitriol 
Veltmann  (Br,  Arch.  7,  190)  obtained  by  sublimation  from  the  resin, 
14*4  per  cent,  of  acid,  and  by  the  use  of  oil  of  vitriol,  16  per  cent. — • 
h.  When  1  pt.  of  finely  powdered  gum  benzoin  is  boiled  for  two  hours 
with  16  pts.  of  water,  the  coagulated  resiu  pulverised  and  again  boiled 
with  8  pts.  of  water,  and  this  treatment  twice  more  repeated,  the  quantity 
of  pare  acid  obtained  from  the  aqueous  solution  amounts  to  6  per  cent. 
(Euler  &  Herberger.)  —  c,  1  pt.  of  gum  benzom  is  dissolved  in  4  pts.  of 
alcohol;  the  filtered  solution  mixed  with  12  pts.  of  water;  the  alcohol 
distilled  off;  and  the  remaining  liquid,  after  separation  from  the  resin, 
evaporated;  the  benzoic  acid  then  crystallises  out.  (Bncholz,  N.  GM. 
9,  340.)  The  product  thus  obtained  amounts  to  13*8  per  cent.  (Stolze.) 
—  1  pt.  of  gum  benzoin  is  dissolved  in  3  pts.  of  alcohol  of  75  per  cent.; 
the  liquid  exactly  neutralized  with  a  solution  of  carbonate  of  soda  in  a 
treble  quantity  of  alcohol  and  an  eight-fold  quantity  of  water;  2  pts. 
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more  of  water  then  added;  the  alcohol  distilled  ofi;  the  watery  liquid 
decanted  from  the  resin;  the  resin  washed;  and  the  benioic  acid  precipi- 
tated from  the  aqueous  solution  bj  sulphuric  acid.  The  product  is  1 8  per 
cent,  of  benzoic  acid.  (Stolze.) — d.  Pulverised  gum  benzoin  is  dissoWedj 
with  the  aid  of  heat,  in  an  equal  volume  of  alcohol  of  90  or  95  per  cent.^ 
the  liquid  while  still  hot  gradually  mixed  with  fuming  hydrochlorio  acid 
till  the  resin  begins  to  be  precipitated,  and  the  mixture  distilled  as  long 
as  the  consistence  of  the  residue  permits.  The  cooled  residue  is  again 
distilled  with  water  as  long  as  drops  of  henzoic  ether  pass  over;  the 
distillate  containing  hydrochloric  acid,  alcohol,  and  benzoic  ether  di^^ested 
with  potash-ley,  till  the  whole  of  the  benzoic  ether  is  decomposed;  and 
the  benzoic  acid  precipitated  from  the  liquid  by  hydrochloric  acid. 
(Wdhler.)  —  €.  A  mixture  of  4  pts.  pulverised  gum  benzoin  and  1  pt. 
crystallised  carbonate  of  soda  is  stirred  up  with  water  to  a  thin  paste, 
and  heated  for  three  hours  with  constant  stirring,  and  so  gently  that  the 
reain  does  not  cake  together  (to  between  40®  and  60^);  the  mass  is  then 
boiled  up  with  a  larger  quantity  of  water;  the  liquid  decanted;  and  the 
coagulated  mass  of  resin  washed  with  water.  The  liquid  containing 
carbonate  of  soda,  benzoate  of  soda  and  the  compound  of  the  resin  with 
soda  is  neutralized  at  the  boiling  heat  with  sulphuric  acid;  the  resin 
precipitated  by  a  slight  excess  of  that  acid;  the  liquid  filtered;  and  the 
filtrate  treated  with  sulphuric  acid  to  separate  the  benzoic  acid,  which 
then  crystallises  on  cooling.     (Bucholz.) — /.    Four  pts.   of  pulverised 

tum  benzoin  are  mixed  with  2  pts.  of  hydrate  of  lime;  the  mixture 
igested   for    some    hours  with  40  pts.  of   water;    the  liquid   finally 
bailed  for  half  an  hour,  and  the  solution  containing  the  benzoate  of  lime 
filtered  from  the  insoluble  compound  of  lime  and  resin.     The   filtrate 
together  with   the   wash-water,   is  strongly  concentrated  by  evapora- 
tion, decomposed  by  excess  of  hydrochloric  acid,  and  the  benzoic  acid 
which  crystallises  out  on  cooling  is  washed  with  a  small  quantity  of  cold 
water  and  recrystallised  from  boiling  water.     (Scheele.)     Equal  parts  of 
finely  pounded  gum  benzoin  and  hydrate  of  lime  are  mixed  as  intimately 
as  possible  in  a  mortar;  the  mixture  boiled  for  some  hours  with  40  pts.  of 
water,  and  filtered;  and  the  filtrate  evaporated  to  one-third  and  mixed 
with  hydrochloric  acid.     If  a  smaller  quantity  of  lime  is   used,   the 
mixture  cakes  together,  and  the  extraction  of  the  benzoic  acid  is  imper- 
fect. (Geiger^  Handb.  d.  Fh.  5  Aufl.  668.)  hg,  —  8  pts.  of  pulverised 
gum  benzoin  and  2  pts.  of  hydrate  of  lime,  stirred  up  to  a  thin  paste 
with  16  parts  of  water,  are  digested  for  24  hours,  with  frequent  agitation 
and  renewal  of  the  evaporated  water,  then  mixed  with  100  pts.  more  of 
water;  the  liquid  boiled,  with  constant  stirring  till  about  30  pts.  of  water 
are  evaporated,  and  filtered  hot;  the  residue  boiled  with  50  pts.  of  water, 
and  the  liquid  filtered  and  evaporated,  together  with  the  first  filtrate,  till 
only  32  pts.  of  liquid  remain.     To  this  residual  liquid  hydrochloric  acid 
is  added,  with  constant  stirring,  as  long  as  any  white  turbidity  is  thereby 
produced.     The  benzoic  acid  which  separates  on  cooling  is  recrystallised 
from  20  times  its  weight  of  boiling  water.     The  resin  thus  treated  yields 
from  12*5  to  18*5  per  cent,  of  acid.     (Wittstein.)     This  method  is  pre- 
ferable to  the  process  e,  inasmuch  as  it  yields  a  purer  and  more  abundant 
product.     (Berzelius,  Euler  k  Herberger,  Frickhinger,  Wittstein,  Eepert. 
57,   399;  Bley  &   Diesel,    A^.  Arch.  43,   17)     Benzoic  acid   is  easily 
extracted  from  gum  benzoin  by  means  of  benzol.    (De  la  Rue  &  Miiller^ 
Chm.SocQ.J.  10,31.) 


BENZOIC  ACID.  35 

2.  From  the  hatdm  of  Asperula  odorata.  —  The  powder  of  the  dried 
banlm  gathered  in  the  floweriDg  season,  is  macerated  with  4  pts.  of  cold 
alcohol  of  86^  Tralles,  and  completely  exhausted  by  pressnre  and  repeated 
drenching.  The  liauid,  which  has  a  dark  green  colour,  with  red-brown 
iridescence,  is  distilled  to  |;  and  the  residue,  which  has  an  acid  reaction, 
and  an  agreeable  odour  of  melilot,  is  boiled  with  water,  to  separate 
volatile  oil  and  soft  resin,  and  filtered  while  hot.  The  filtrate  yields  by 
evaporation,  crystallised  benzoic  acid  (from  12  to  15  gr.  from  16  ounces 
of  the  haulm.)     (Voget,  N,  Br.  Arch.  3,  291.) 

8.  From  Hippuric  acid.  —  This  acid  is  boiled  for  half  an  hour  with 
Btrong  hydrochloric  acid,  and  the  beucoio  acid  thereby  separated  is  washed 
with  cold  water.    (Dessaignes.) 

The  acid  prepared  by  sublimation,  according  to  Mohr's  directions,  and 
that  which  is  obtained  by  the  process  1,  (£,  is  pure,  with  the  exception  of 
traces  of  a  volatile  oil,  which  imparts  to  it  an  odour  like  that  of  vanille, 
and  is  considered  of  importance  in  its  pharmaceutical  applications.  The 
acid  obtained  by  the  other  methods  is  sometimes  coloured.  It  may  be 
purified  from  odorous  or  colouring  matters  by  the  following  processes: 
a.  By  sublimation.  This  proceas  however  does  not  quite  remove  the 
odour.  —  h.  By  digesting  its  solution  in  water  (or  in  alcohol  according  to 
D5rfurt)  with  charcoal.  (Stolze,  Lowitz.)  —  c.  By  recrystallisation 
from  dilute  sulphuric  acid,  which  retains  tne  oil.  (Righini,  Winckler, 
Enler  &  Herberger.)  —  d.  By  solution  m  alcohol  and  precipitation  with 
water.  (Qieee.)  —  e.  1  pt.  of  the  crude  acid  is  suspended  in  8  pts.  of 
water,  and  ammonia  added  till  it  dissolves;  the  solution  digested  with 
animal  charcoal  which  has  been  purified  by  hydrochloric  acid;  the 
solution  filtered  and  decomposed  by  hydrochloric  acid;  and  the  acid 
thereby  separated,  after  being  washed  with  cold  water  and  pressed, 
is  dissolved  in  alcohol  and  precipitated  therefrom  by  water.  (Jan»- 
sens,  J,  Chim,  mid.  18,  268.)  — /.  When  the  crude  acid  is  combined 
with  lime,  and  carbonic  acid  gas  passed  through  the  solution,  carbonate 
of  lime  is  precipitated  together  with  resin;  and  on  evaporating  the  filtrate 
to  dryness,  dissolving  the  residue  in  water,  and  decomposing  the  solution 
with  hydrochloric  acid,  pure  benzoic  acid  is  obtained.  (Bouillon 
Lagrange,  J,  Fharm.  7,  204.) 

Properties.  1.  From  a  solution  of  neutral  benzoate  of  ammonia, 
benzoic  acid  crystallises  by  spontaneous  evaporation  of  the  ammonia,  in 
beautiful  right  rhombic  prisms.  (WackeAroder,  J.  pr.  Chem.  23,  204.) 
[Was  not  thiB  the  Mid  salt?  L.]  Sublimed  benzoic  acid  forms  white  opaque 
needles  and  laminas,  having  a  pearly  lustre;  according  to  Laurent,  six* 
sided  prisms,  derived  from  rhombs  of  40°  and  1 40°.  {Bev,  sdent,  9,  38.) 
Prom  solution  in  oil  of  cinnamon,  the  acid  crystallises  in  transparent  six-sided  prisms 
having  two  of  their  lateral  faces  broader  than  the  rest.  (Buchner.)  When  the  acid 
crystallises  by  cooling  from  a  hot  aqneoas  solution,  it  forms  needles,  but  by  spontaneous 
evaporation,  it  separates  in  lamine.  Berzelius,  Lehrbuch,  4,  312.)  —  Vapour-density 

4*27.  (Mitscherlich.)  —  Melts  at  120*5^,  like  fat,  and  crystallises  in 
radiated  masses  on  cooling;  at  154°  it  begins  to  evaporate  quickly,  and 
at  239"*  it  boils.  —Melts  at  121*4'';  sp.  gr.  of  the  liquid  acid  10838  at 
121*4°  compared  with  that  of  water  at  O"*  as  unity.  Boiling  point  249*2° 
at  740  mm.  (H.  Kopp.  Ann,  Fharm.  94,  302.).  —  The  vapours  excite 
tears  and  coughing.  The  acid  reddens  litmus,  but  not  violet  juice.  In  the 
pure  state  it  is  inodorous.  Its  taste  is  faint,  but  persistently  sour  and 
warm. 
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Q       ,.        Wtfhler&    Erdmann      Dumas    n««;ii« 

14  C  84  ....     68-85  6885  ....     60-02  ....     6883  ....     6896  ....     69*0 

6  H  6  ....       4-92  4-99  ....       5-03  ....       4*97  ....       4'95  ....       5-4 

4  O  32  ....  26-23  26*16  ....  25*95  ....  26*20  ....  26-09  ....*  25-6 


C"H«0....  122  ....  10000  10000  ....  10000  ....  lOO'OO  ....  100-00  ....  100  0 

Vol.  Density. 

C-vapour 14     5-8240 

H-gaa    6     0-3658 

O-gas    2     2-2186 

Benzoic  acid  yapour..,.       2     ;     8*4084 

1     4-2042 

Erdmann  &  Marchand  analysed  the  acid  from  horse-urine  -,  Deville,  that  from 
Tola-balsam. 

The  radical  theory  assumes  a  hypothetical  anhydrous  benxpic  acid  ««  C^^H^O'asBz. 
—According  to  Mitscherlich,  benzoic  acid  is  a  conjugated  compound  of  benzol  and 
carbonic  acid :  C"H«0*  «  O^W  +  2CO'.— Considered  as  a  derivation  of  the  water- 
type  H'0%  benxoic  add  is  a  hydrater  of  benzoyl  *»        u       l-  O^. 

Deoompontums,  When  benzoic  acid  is  heated  in  a  retort  with  coarsely 
pounded  pumicenstone,  and  the  vapours  passed  through  a  red-hot  tube 
filled  with  fragments  of  punoiice-stone,  it  is  completely  resolved  by  slow 
decomposition,  into  carbonic  acid  gas  and  benzol.  If  too  8tron>r  a  heat 
18  applied,  there  are  likewise  formed  empyrenmatic  products,  naphthalini 
carbonic  oxide  gas  and  charcoal.  (Barreswil  &  Boudault,  iT.  J,  FAaitn. 
5,  265.)  — Bouillon  Lagrange  (J.  Pharm.  7,  200;  iV'.  Tr.  6,  2,  343) 
heated  benzoic  acid  in  a  retort  with  ignited  alumina ;  at  first  needles 
sublimed;  then  yellow  granules,  with  evolution  of  carburetted  hydrogen 
and  carbonic  acid,  and  an  odour  of  prussic  acid.  In  one  distillation,  an 
oil  passed  over  having  the  odour  of  bitter  almond  oil  [benzol  ?].  —  When 
benzoic  acid  vapours  are  passed  through  a  red-hot  tube  filled  with  iron,  a 
yellow  empyreumatic  oil  is  produced^  which  smells  of  almonds,  and  when 
distilled  at  the  heat  of  the  water-bath^  yields  a  residue  of  tar  and  a 
distillate  of  benzol.  At  a  gentle  heat,  carbonic  acid  is  also  produced; 
at  a  stronger  heat,  carbonic  oxide.  (F.  d'Arcet,  Ann.  Chim,  Fhys, 
66,97.) 

2.  Benzoic  acid  heated  in  contact  with  the  air,  burns  away 
without  residue,  and  with  a  bright  fuliginous  flame.  —  With  a  spiral  of 
platinum  wire,  vapour  of  benzoic  acid  exhibits  slow  combustion. 
(H.  Miller,  Ann,  Phaim,  12,  21.) 

d.  Dry  chlorine  gas  acts  but  very  slowly  upon  dry  benzoic  acid  in 
ihe  shade;  but  in  sunshine  there  is  gradually  formed  a  moist^  tough^ 
ffummy,  reddish  mass,  from  which  carbonate  of  potash  extracts  chloro* 
benzoic  acid,  leaving  a  brown  red  substance,  which  becomes  resinous  on 
exposure  to  the  air^  has  a  peculiar  odour  distantly  resembling  that  of 
benzoin,  and  contains  chlorine.  (Herzog,  N,  Br.  Arch,  22,  15.)  —  In 
presence  of  water,  benzoic  acid  is  not  perceptibly  decomposed  by  chlorine. 
(Liebig.)  —  When  chlorine  gas  is  passed  into  a  hot  aqueous  solution  of 
benzoic  acid,  various  acids  are  produced,  in  which  1,  2  or  3  At  hydro- 
gen are  replaced  by  chlorine.  (Stenhouse,  ,in7i,  P/iaiin  55,  10.)  — 
when  a  solution  of  benzoic  acid  in  excess  of  potash  is  saturated  with 
chlorine  gas^  ohloroniceic  acid  0^*0111^0^  (xi,  176)  is  produced.     (St. 
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Evre,  N.  Ann.  Chim.  Fhys.  25,  486.)  — -  4.  Liquid  bnymine  placed  toge* 
ther  with  benzoic  acid  in  a  closed  vessel  and  exposed  to  the  sun's  rays, 
acts  more  quickly  than  chlorine  gas,  producing  a  friable  yellow  mass, 
from  which  carbonate  of  potash  extracts  bromobentoic  acid^  and  separates 
a  greenish  oil  containing  bromine^  which  becomes  solid  and  resinous  on 
exposure  to  the  air.     (Herzog.) 

5.  Benzoic  acid  shaken  up  with  cold  strong  niiric  acid  dissolves 
but  sparingly;  it  rises  to  the  surface  of  the  liquid  and  does  not  form 
any  deposit  (of  nitrobenzoio  acid).  (E.  Kopp,  Ann.  Chim.  Fhys. 
1849,  149.)  —  When  benzoic  acid  is  heated  with  nitric  aoid,  nUrobmzoic 
acid  and  water  are  formed: 

C"H«0<  +  N0»  -  C"(NCH)H«0<  +  HO. 

(Mulder^  J,  pr,  C^em.  19,  362.)  The  action  takes  place  immediately:  if 
nitrous  vapours  are  at  the  same  time  given  off,  they  arise  from  the  action 
of  the  nitric  acid  on  the  nitrobenzoio  acid.  (Mitscherlich,  J.  pr,  Chem* 
22,  196.)  —  When  benzoic  acid  is  distilled  with  nitric  acid,  a  small  quan* 
tit]^of  nitrons  gas  is  given  off  befqire  the  liquid  begins  to  boil;  but  this 
evolution  of  gas  soon  ceases,  and  the  benzoic  acid  dissolves  with  yellow 
colour;  towards  the  end  of  the  action,  nitrous  gas  is  again  given  off  in 
large  quantity.  The  distillate  consists  for  the  most  part  of  nitric  acid 
having  an  odour  of  prussic  acid,  which  however  cannot  be  detected  in  it 
by  reagents;  the  residue  contains  benzoic  acid  [nitrobenzoio  acid;  L.] 
and  traces  of  oxalic  acid.     (Bouillon  Lagrange,  J.  Pharm.  7,  200.) 

6.  Benzoic  acid  boiled  with  aqueous  chloride  of  lime  yields  three  dif* 
ferent  acids  in  which  1,  2  or  3  At.  hydrogen  are  replaced  by  chlorine; 
C"C1H»0*,  C>*CPH*0*and  C'*C1'H'0*.  The  same  reaction  is  produced 
when  benzoic  acid  is  boiled  with  chlorate  of  potash  and  hydrochloric  acid. 
(Stenhoose^  An7i.  Pharm.  55,  10.)  —  Field  (Ann.  Pharm.  65,  55)  by 
boiling  benzoic  acid  with  chlorate  of  potash  and  hydrochloric  acid^ 
obtained  chlorobenzoic  acid,  C'^GIH^OS 

7.  Pentachlot  ide  of  phosphorus  does  not  act  upon  benzoic  acid  in  the 
cold>  but  violently  at  a  gentle  heat;  hydrochloric  acid  escapes^  and  a 
mixture  of  oxychloride  of  phosphorus  and  chloride  of  benzoyl  is  pro« 
duoed  (Cahours)  : 

PCI*  +  C"H<0*  =  PC1»0«  +  c"H»ao». 

8.  With  anhydrous  sulphuric  acid,  benzoic  acid  forms  sulphobenzoio 
acid.     In  oil  of  vitriol  it  dissolves  without  decomposition. 

Aqneoas  chiomir.  acid  is  not  reduced  by  benzoic  acid. 

9.  Potassium  and  sodium  decompose  benzoic  acid  at  temperatures 
considerably  below  their  melting  poiuts,  charcoal  being  separated  and  the 
metals  oxidised:  the  action  is  not  attended  with  emission  of  light. 

10.  In  the  animal  organism,  benzoic  acid  is  converted  into  hippurio 
acid.    (Wohler,  \]te,  Keller,  Garrud,  Schwarz,  Marchand.) 

Combinations,  Benzoic  acid  dissolves  sparingly  in  cold  water  (in 
200  pts.,  according  to  Bucholz;  in  480  pts.,  according  to  Lichtenstein; 
in  ^00  pts.,  according  to  Bergmann);  it  dissolves  in  24  pts.  of  boiling 
water.  (Bergmann,  Lichtenstein,  Dirfurt);  in  124*5  pts.  (Bucholz);  in 
30  pts.  (Tromm;idorff)  It  dissolvts  readily  in  water  to  which  1^  pts. 
phosphate  or  4  pts.  sulphate  of  soda  have  been  added.     (Ure^  Repert.  75, 
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64.)  Bensoic  acid  dissolyes  readily  in  oil  of  viiriol,  and  is  precipitated 
unchanged  from  the  colourless  solution  by  water. 

Bentoatn. — Benzoic  acid  decomposes  carbonates.  From  an  alcoholic 
solution  of  benxoate  of  potash,  howeyer,  carbonic  acid  gas  throws  down 
carbonate  of  potash.  (Limprioht  k  List.)  —  Most  acids  separate  bensoio 
acids  from  its  salts.  —  Most  of  the  bensoates  are  crystallisable.  They 
contain  I  At.  base  to  either  I  or  2  At.  acid.  Most  of  the  normal 
(moDobasic)  bensoates  yield  by  dry  distillation,  benzol,  benaophenine, 
naphthalin  (or  compounds  polymeric  with  it),  nndecomposed  benzoic 
acid,  aud  a  metallic  carbouate.  —  When  they  are  heated  with  phosphoric 
acid,  benzoic  acid  sublimes  nndecomposed.  —  Nearly  all  benzoates  are 
soluble  in  water,  and  most  of  them  dissolve  readily.  Many  are  likewise 
soluble  in  alcohol.  As  the  benzoates  are  for  the  most  part  more  soluble 
in  water  than  the  free  acid,  the  acid  is  separated  from  their  solutions  on 
the  addition  of  strong  acids,  a  milky  turbidity  being  first  produced,  and 
the  benzoic  acid  afterwards  crystallising  out. — The  more  sparingly  soluble 
benzoates  dissolve  readily,  according  to  Lecanu  &  Serbat  (/.  Fhamn. 
9,  89)  in  aqueous  acetate  of  potash  or  soda,  and  in  nitrate  of  soda,  but 
not  in  nitrate  of  potash,  or  in  sulphate  or  hydrochlorate  of  soda* 

Benzoate  of  Ammonia.  —  a.  ITormal.  —  Benzoic  acid  is  dissolved 
nearly  to  saturation,  in  warm  concentrated  aqueous  ammonia,  and  the 
solution  left  to  cool, — or  a  more  dilute  solution  of  benzoic  acid  in  ammonia 
is  left  to  evaporate  and  ammonia  added  to  it  from  time  to  time.  The 
salt  crystallises  with  difficulty  in  thread-like  crystals;  it  has  a  sharp 
taste.  According  to  Trommsdorff,  it  may  be  sublimed;  but  according  to 
Berzelius,  it  is  converted  into  the  acid  salt,  even  during  the  evaporation 
of  its  solution.  When  heated  in  a  retort,  it  is  converted  into  oenzoni- 
trile  and  water: 

Ci^(NH^)H«0<  -  C"H»N  +  4H0. 

When  heated,  it  melts,  gives  off  vapours  of  benzoic  acid,  and  does  not 
leave  any  residue.  (Ure,  Repert,  75,  64.)  —  When  passed  over  baryta 
at  a  dull  red  heat,  it  yields  benzonitrile  and  a  crystalline  body.  (Laurent 
&  Chancel;  Compt.  Mm,  1849,  117.)  —  It  deliquesces  in  the  air  (Lich- 
teustein),  dissolves  readily  in  water  and  alcohol  (Trommsdorff),  but  less 
readily  in  alcohol  than  the  potash-salts.     (Berzelius.) 

5.  Acid.  —  Produced  during  the  spontaneous  evaporation  of  a  solution 
of  the  normal  salt;  it  then  separates  in  large  irregular  crystals,  a  portion 
however  efflorescing  on  the  edges.  When  the  solution  of  a  is  boiled^ 
ammonia  escapes,  and  the  acid  salt  separates  in  needles  united  in  feathery 
tufts  or  in  granules,  accordingly  as  the  solution  is  more  or  less  oniekly 
cooled.  It  dissolves  sparingly  in  water  and  is  less  soluble  in  aosolnte 
alcohol  than  the  normal  salt.     (Berzelius.) 

Benzoaie  ofPotaA.  —  a.  N'ormal.  —  Crystallises  from  a  hot-satnraied 
alcoholic  solution,  in  needles  united  in  tufts;  or,  if  it  separates  from  the 
solution  while  still  hot,  it  forms  laminss  having  a  pearly  lustre.  From 
the  aqueous  solution,  it  crystallises  with  difficulty  in  needles  united  in 
feathery  tufts.     The  solutions  effloresce  when  abandoned  to  spont«neoQ8 
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^yapoiation.  — -  Potash  exactly  saturated  with  benzoic  acid  yields  a  salt 
-which  separates  in  delicate  pointed  crystals,  and  deliquesces  in  moist  air 
[because  it  contains  free  potash:  L.J;  if  a  somewhat  larger  quantity  of 
acid  be  added,  the  same  crystals  are  ootained,  but  they  remain  dry  when 
exposed  to  the  aid.  (Trommsdorff,  A,  Tr.  1,  162.)  —  Benzoate  of  potash 
is  difficult  to  crystallise  from  watei,  but  crystallises  from  absolute  alcohol 
in  unctuous  masse&  (Lichtenstein,  Berzelius,  N,  GM.  2, 277.)  —  The  salt 
has  a  sharp,  somewhat  burning  taste.  (Berzelius.)  —  At  the  heat  of  the 
water-bath,  it  gives  off  1  At.  water.  (Berzelius.) —  Dissolves  very  easily 
in  water.  -—  Distilled  with  arienioui  mad,  it  jields  benzol.     (P.  d' Arcet.) 

5.  Acid,  —  Produced  in  presence  of  excess  of  acid.  (Berzelius.)  It 
is  contained  in  the  residue  of  the  preparation  of  anhydrous  acetic  acid 
from  chloride  of  benzoyl  and  acetate  of  potash,  and  after  washing  with 
water,  crystallises  from  solution  in  boiling  alcohol,  in  beautiful  laminae 
having  a  pearly  lustre.  (Gregory.)  —  Contains  13*4  p.  o.  potassium,  the 
formula  requiring  13*8  p.  c.  (Gregory.)  —  Leaves  the  normal  salt  when 
heated.  (Berselins.) — Dissolves  in  10  pts.  of  water  (Berzelius),  and  in 
a  large  quantity  of  boiling  alcohol.     (Gregory.) 

Benzoate  of  Soda,  —  Somewhat  efflorescent  pointed  crystals,  soluble  In 
water  and  sparingly  soluble  in  boiling  alcohol.  (Lichtenstein,  Tromms- 
dorff,  Berzelius.) — The  anhydrous  salt  treated  with  protochloride  of 
sulphur  yields  chloride  of  benzoyl^  together  with  chloride  of  sodium, 
sulphate  of  soda^  and  sulphur: 

2C"H»NaO<  +  3SCI  -  2C"H»02C1  +  NaCl  +  NaO.SC  +  28 1 

and  the  chloride  of  benzoyl,  if  heated  to  150^  with  excess  of  the  benzoate 
of  soda,  forms  anhydrous  benzoic  acid.     (Ueintz,  Pcy^.  98|  458.) 

BenzoaU  of  LUkia. — White,  opaque,  amorphous  mass,  which  dissolves 
readily  in  water  and  does  not  deliquesce  on  exposure  to  the  ain 
(C.  G.  Gmelin.)  —  It  is  easily  soluble  and  dries  up  to  white  saline  mass 
which  becomes  moist  when  exposed  to  the  air.     (Berzelius.) 

BemoaU  of  Baryta.^^Slender  needles,  permanent  in  the  air,  sparingly 
soluble  in  cold,  readily  in  hot  water.  (Trommsdorff.)  —  Large  tables 
which  become  opaque  at  100'',  and  contain  47*07  per  cent,  of  baryta. 
(Plantamour.)  —  Gives  off  2  At.  water  at  110°.  (Limprioht,  private 
comnianioation.) 

limpricht. 

BaO  76-0    ....    36-90    36-60 

CMH»0» 1130     ....     54-43     54-43 

2  HO    18-0     ....       8-67     8*97 

CMflaH'O*  +  2Aq....  207*6     ....  10000     10000 

Benzoate  of  Sironiia.  —  Resembles  the  baryta-salt.  The  crystals, 
when  exposed  to  the  air,  lose  their  lustre  but  do  not  effloresce:  they 
dissolve  sparingly  in  cold,  readily  in  hot  water.     (Berzelius.) 

Benzoate  of  Lime.  —  Sometimes  forms  needles  having  a  silky  lustre, 
and  united  in  bundles  or  feathery  tufts,  sometimes  granules.  (Berzelius.) 
Long  thick  needles,  having  a  strong  lustre.     (Plantamour.) 
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CaO  

14  C   

28-1 

840 

....     17-66     . 
....     52-80     . 
....       4-40    . 
....     25-14 

Flantamoiir« 

17-68 

51-85 

7  H  

7-0 

405 

5  O  

40-0 

26-42 

C"H«CaO^  +  2  Aq  ....  1591     ....  10000    ,  10000 

Has  a  sharp  and  sweetish  taste.  Becomes  liquid  when  heated^  and 
yields  by  dry  distillation,  benzol,  benzone  (benzophenone  according  to 
Chancel),  naphthalin,  benzoatc  of  lime,  and  carbonate  of  lime.  (Peligot.) 
•r- Dissolves  in  29  pts.  of  cold  water.     (Bncholz,  Lichtenstein.) 

Benzoate  of  Jfaz/nesia.,  —  Short  feathery  crystals  having  a  somewhat 
bitter  pungent  taste,  slightly  efflorescent,  easily  soluble  in  water* 
(Lichtenstein,  Trommsdorfif.) 

Gerom  Benzoate,  —  Benzoate  of  potash  or  ammonia  added  in  excess  to 
the  solution  of  a  cerons  salt  forms  a  permanent  curdy  precipitate. 
(Berzelius,)  When  hydrated  cerous  oxide  is  boiled  with  an  aqueous 
solution  of  impure  benzoic  acid,  a  compound  of  cerous  oxide,  benzoic  acid 
and  resin  remains  undissolved,  and  the  solation  when  evaporated^  first 
yields  crystals  of  benzoic  acid,  and  then  pure  cerous  benzoate  in  white 
crystalline  granules.     (Berzclius  &  Hisinger.) 

Beiizoate  of  Yttria.  —  Benzoate  of  ammonia  forms  with  hydrochlorate 
of  yttria  a  thick  precipitate  sparingly  soluble  in  water  (Hisinger); 
according  to  Berzelius,  it  is  insoluble.  —  Concentrated  solutions  of  yttria- 
salts  do  not  form  an  immediate  precipitate  with  alkaline  benzoates,  bat 
when  the  mixture  is  left  for  some  time  in  a  warm  place,  benzoate  of 
yttria  separates  in  the  form  of  a  white  powder.  Dilute  solutions  yield 
the  salt  after  evaporation  in  small  crystalline  granules,  which,  when 
examined  bv  the  microscope,  appear  to  consist  of  four-sided  prisms  united 
in  spherical  groups.  The  salt  does  not  appear  to  contain  water.  It 
dissolves  in  89  pts.  of  cold  water,  more  readily  in  warm  water.    (Berlin.) 

Baizoate  of  Glucina,  —  a,  Bihasic,  —  Precipitated  by  double  decom- 
position of  bibasic  glucina-salts  with  alkaline  benzoates;  the  precipitation 
is  not  immediate,  but,  after  a  few  seconds,  a  gelatinous  precipitate  sepa- 
rates, which  is  not  dissolved  on  addition  of  water  or  on  boiling. 

h.  Mo7ioba8i€.  —  Neutral  glacina-salts  are  not  precipitated  by  alkaline 
benzoates;  but  the  mixture  abandoned  to  spontaneous  evaporation  first 
yields  crystals  resembling  benzoic  acid  and  containing  but  little  glucina, 
and  the  mass  afterwards  solidifies  into  a  jelly  which  appears  to  consist  of 
normal  benzoatc  of  glucina. 

« 

Benzoate  of  Alumina,  —  Obtained  as  a  curdy  crystalline  precipitate  on 
mixing  a  somewhat  concentrated  solution  of  an  alumina-salt  with  benzoate 
of  potash.  Has  a  rongh  ta.ste.  Reddens  litmus.  (Lichtenstein,  Tromm.s- 
dorff.)  It  dissolves  pretty  readily  in  water.  (Hisinger.)  The  hot 
satui-ated  solution  solidifies  in  a  crystalline  mass  on  cooling.     (Berzelius.) 

Benzoate  of  Zirconia.  —  Benzoate  of  potash  added  to  zirconia  salts 
throws  down  a  bluish  grey  powder,  sparingly  soluble  in  water.  (Hisinger.) 

Alkaline  ben;;oates  do  not  precipitate  vanaUic  shIis.     (Berzelius.) 
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Chromaut  Benzoate.  -—  Protochloride  of  cbrominm  forms  with  bensoate 
of  potash  a  light  greyish  precipitate^  which  becomes  bluish  green  on 
exposure  to  the  air.  —  In  vacuo  over  oil  of  vitriol,  or  in  a  stream  of 
hydrogen  at  100^,  it  gives  off  water  and  assumes  an  ash-grey  colour. 
(Moberg,  J,  pr.  Chem.  44,  330.) 


Dried.  Moberg. 

CrO 36  ....  24-16  2347 

14  C 84  ....  56-37  56-03 

5  H 5  ....  3-36  3-42 

3  0 24  ....  16-11  17-08 

C"CrH»0* 149    ....  10000    100-00 

Uranic  BemoaU.  *^  Obtained  by  double  decomposition.  Pale  yellow, 
rery  slightly  soluble  in  water.     (Richter.) 

Mangawms  J9en»>attf.  —  Transparent,  colourless  needles,  which  are 
permanent  in  the  air,  taste  at  first  sweet  and  rough,  afterwards  bitter, 
dissolve  in  20  pts.  of  cold  water,  and  are  much  more  soluble  in  hot  water. 
(John.)     Sparmgly  soluble  in  alcohol.     (Trommsdorff.) 

John. 

MnO 35-6     ....     22*59    2-4 

C"H»03  1130    ....    71-70 

HO  9-0     ....       5-71 

C"MnH»0<  +  Aq 157-6     ....  lOO'OO 

Arseniout  acid  dissolves  readily  in  hot  aqueous  benzoic  acid;  the 
solution  yields  efflorescent  feathery  crystals,  which  have  a  sour  and 
rather  pupgent  taste,  sublime  at  a  moderate  heat,  are  decomposed  at  a 
stronger  heat,  and  dissolve  readily  in  hot  water.  —  Terovide  of  antimony 
obtained  by  calcination  dissolves  readily  in  aqueous  benzoic  acid,  and 
yields  a  white  laminar  mass  permanent  in  the  air,  and  easily  soluble  in 
water  and  alcohol.  (Trommsdorff.)  —  With  Telluric  salts,  benzoate  of 
ammonia  forms  .a  white  nearly  insoluble  precipitate.     (Hisinger.) 

Benzoate  of  Bismuth.  —  Benzoate  of  ammonia  forms  with  nitrate  of 
bismuth  a  white  precipitate  partially  soluble  in  water.  (Hisinger.)  — 
It  dissolves  wheu  heated  with  excess  of  benzoic  acid  and  with  water,  and 
separates  on  cooling  in  needles  which  dissolve  in  water  and  alcohol,  with 
separation  of  oxide  of  bismuth  [basic  salt?] .    (Trommsdorff.) 

Benzoate  of  ^intf.  —  Dendritic,  efflorescent  crystals  which  have  a 
rough  sweetish  taste,  and  dissolve  readily  in  water  and  alcohol.  (Tromms* 
dorff.)  Benzoate  of  ammonia  does  not  precipitate  sulphate  of  zinc. 
(Hisinger.) 

Benzoate  of  Cadmium,  —  Aqueous  benzoic  acid  dissolves  a  very  small 
quantity  of  hydrated  oxide  of  cadmium;  and  the  solution  when  evapo* 
rated,  yields  crystals  of  benzoic  acid  together  with  a  yellowish  powder. 
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Stawnwm  and  Stannic  BenzoatH.  —  Obtained  hj  double  deeoinpo« 
gitioD.  White  precipitates  soluble  in  water  especially  if  hot,  insoluble  in 
alcohol.     (Trommsdorffi  Hisinger,  Berzelius.) 

Benzoate  of  Lead.— a.  7V£6a«c.  —  Produced  by  precipitating  basio 
acetate  of  lead  with  benzoate  of  ammonia,  or  by  treating  6  with  ammonia. 
White  powder;  anhydrous.     (Berzelius.) 

Berzeliiis. 

3  PbO  336     ....     74'83     74 

C"H»0» 113     ....     25-17     26 


2PbO,C"PbH»0* 449     ....  100-00     100 

6.  Mon6batic  or  N'ortnal,  —  Protoxide  of  lead  dissolves  in  aqueous 
benzoic  acid;  and  the  solution  yields  white,  shining,  crystalline  lamine^ 
soluble  in  water  and  alcohol.  (Trommsdorff.)  By  precipitating  neutral 
lead-salts  with  normal  benzoate  of  potash,  a  light  crystalline  powder  is 
obtained  which  at  a  temperature  somewhat  above  100*^,  melts  and  gives 
off  8*79  per  cent  (1  At.)  of  water.  It  dissolves  when  boiled  with 
dilute  acetic  acid,  and  separates  on  cooliug  in  shining  crystalline  scales 
resembling  the  free  acid.     (Berzelius.) 

Berzelius. 

PbO  112     ....     47-86     46-49 

C"H»0« 113     ....     48-28     49*60 

HO    9    ....      3-86     3-85 

C"PbH»0*  +  Aq...  234     ....  100*00     100  00 

Aoeto-bentoaie  of  Lead.  —  When  benzpate  of  lead  is  diffested  with 
baaic  acetate  of  lead,  the  loose  pulverulent  precipitate  ffraduslly  beoomes 
heavy  and  crystalline,  and  acetic  acid  may  be  detected  in  it.  (Vanen- 
trapp,  Ann.  Fharm.  35,  79.) 

V&rrentrapp. 

8  Pb 894-4  ....  80-61  81-01 

22  C  132-0  ....  11-94  12-09 

11  H  ; 110  ....  0-97  l-Ol 

9  O  72-0  ....  6-48  5*89 

2PbO,C"H»0«  4-  2(3PbO,C*H»O»)....1109-4    ....  100-00    100-00 

Ferrotu  Senzoaie  crystallises  in  needles,  which  effloresce  and  turn 
yellow  when  exposed  to  the  air.  They  dissolve  in  water  and  alcohol. 
Benzoate  of  ammonia  does  not  precipitate  ferrous  salts.     (Berzelius.) 

Ferric  Bentoate.  —  a.  Hyperbane.  —  o.  If  a  solution  of  sesquichloride 
of  iron  be  mixed  with  so  much  ammonia  that  its  colour  becomes  deep 
red,  and  after  a  few  hours  a  small  quantity  of  sesquioxide  remains  undis- 
solved at  the  bottom,  and  if  a  neutral  benzoate  of  an  alkali  be  then  added, 
a  very  bulky  flesh-coloured  precipitate  is  formed  insoluble  in  water. 
It  is  not  deoemposed  by  cold  water:    (Berzelius.) 
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Hiflinger.  Thomson. 

2Fc»0»  :,..     160    ,...     25-24    24     ....    25 

3  CWH»0»  339    ....     53-47 

15  HO 135     ....    21-29 

2FeK)»,3C"H»0»  +  15Aq 634     ....  100-00 

[Beneliat  supposes  the  salt  to  contain  only  12  At.  water,  but  according  to  that 
supposition  it  should  contain  26*34  p.  c.  ferric  oxide.    L.] 

p,  Renuuns  nndiasolved  when  h  is  treated  with  cold  water.  (Ber- 
lelias.) 

&.  Basic,  —  When  a  solution  of  ferric  oxide  is  mixed  with  a  quantity 
of  alkali  sufficient  to  tnm  it  yellow^  and  a  normal  alkaline  oenzoate 
then  added,  a  reddish  white  mass  is  thrown  down,  which  is  insolnhle  in 
the  saline  liquid;  when  washed  on  a  filter  with  water,  it  becomes  darker^ 
and  a  liquid  containing  an  acid  salt  runs  through^  while  a  more  basic 
componna  remains  on  the  filter.     (Berzelius.) 

e,  Ter-acid  or  Normal.  —  A  solution  of  ferric  oxide  in  aqueous  benzoic 
acid  yields  yellow  crystalline  needles  which  are  dissolved  by  water  or 
alcohol^  a  basic  salt  being  left  behind.     (Trommsdorff,  Berzelius.) 

d.  Add,  —  Produced  on  mixing  h  with  water,  while  a,  /3  remains 
undissolye  d .     (Berzelius.) 

Bmtoate  of  Cobalt  and  Benzoate  of  Nickel  are  soluble  in  water  and 
may  be  obtained  in  the  crystalline  state.  The  cobalt-salt  is  red,  the 
nickel-salt  green,  and  both  dissolve  in  alcohol.  When  the  solution  of 
either  of  these  salts  is  mixed  with  the  oxide  or  carbonate  of  the  same 
metal,  basic  salts  are  formed.     (Berzelius.) 

Cupric  Benzoate,  —  On  mixing  an  alkaline  benzoate  with  a  cupric 
salt,  a  bluish  precipitate  is  formed,  which  acquires  a  fine  ^reen  colour 
when  dry,  and  is  somewhat  soluble  in  water.  (Berzelius.)  Insoluble  in 
alcohol.  (TrommsdoHf.)  When  precipitated  from  a  hot  solution  of 
sulphate  of  copper,  it  forms  a  loose  aggregate  of  bluish  green  needles. 
TEttling.)  It  does  not  contain  water.  (Mitscherlich.)  It  dissolves  in 
dilute  acetic  acid  when  heated,  and  crystallises  therefrom  in  small  needles. 
By  dry  distillation  it  yields  benzol,  carbolic  acid,  benzoic  acid,  benzoate 
of  phenyl,  and  an  oil  which  boils  at  260°  and  when  heated  with  oil  of 
vitriol,  IS  resolved  into  carbolic  acid  and  a  crystallisable  hydrocarbon, 
C^H*.  (Ettling,  List  &  Limpricht.)  At  a  low  temperature,  cuprous 
salicylite  remains  in  the  residue.    (Ettling.) 

Mercurotu  Benzoate,  —  Formed  by  precipitating  mercurous  salts  with 
aqueous  benzoic  acid  or  alkaline  benzoates.  White,  very  bulky,  crystalline 
precipitate,  consisting  of  slender  needles.  (Hi>inger,  Harn.)  Acquires 
a  light  yellow  colour  by  exposure  to  light.  When  heated,  it  acquires 
a  dark  yellow  colour,  swells  up  strongly,  then  tun^grey,  and  ultimately 

becomes  white  again.  —  When  it  is  quickly  heated,  a  sudden  glowing  of  the  mass 
takes  place,  and  a  porons  charcoal  remains  behind.  At  the  bepnning  of  the  dooom- 
poiition,  boisoic  acid  sublimes  nnaltered,  so  that  a  basic  salt  remains  behind  ]  afterwards' 
empyreumatio  vapours  and  mercurial  vapours  are  given  off.  (Burckhardt*  N»  Br.  A'^ch, 
11,  250)  The  salt  sublimes  partly  undecomposed  in  white  feathery 
crystals  [unless  these  consist  of  benzoic  aoid.  Gm.]  and  moreover  yields  mer- 
ottiy-vaponrs  and  charcoal.   (Harff.) 
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Harff. 

Hk*0  208     ....     64-75     64-01 

C"H*0»  113      ...     35-25 

C"Hg»H»0*....     321     ....  10000 

Insoluble  in  cold  water,  in  alcobol  and  in  ether.  DisflolTes  in  aqoeons 
benzoic  acid  (Harff);  is  insoiable  in  aqueous  benzoic  acid  and  in  benzoate 
cf  ammonia  or  potash.  (Burckhardt.)  Dissolves  in  concentrated  solu- 
tions of  alkaline  acetates  and  common  salt.  Is  decomposed  by  boiling 
water  (Harff)^  and  alcohol  (Burckhardt)^  with  separation  of  meialllQ 
mercury. 

Mercuric  Benzoaie.  ^-  a.  BaBic.  —  a.  When  benzoic  acid  is  boiled  with 
water  and  excess  of  mercuric  oxide^  a  liaht  white  crystalline  p<iwder  is 
formed,  which  is  easily  separated  from  the  mercuric  oxide  by  levigation. 
It  is  insoluble  in  water  and  alcohol.  According  to  Tronimsdorff,  it 
sublimes  in  feathery  crystals.  —  p.  The  neutral  salt  continuously  boiled 
with  a  concentrated  solution  of  carbonate  of  potash,  carbonate  of  soda,  or 
phosphate  of  soda,  is  converted  into  a  yellow  basic  salt.  Insoluble  in 
water.     Aqueous  benzoic  acid  converts  it  into  h.     ( Burckhardt.) 

h.  Normal.  —  Obtained  by  precipitating  a  solution  of  corrosive  sub- 
limate by  an  alkaline  benzoate,  or  mercuric  acetate  by  aqueous  benzoic 
acid,  (Burckhardt.)  When  mercuric  acetate  is  decomposed  by  alkaline  beozoates, 
part  of  the  mercuric  bensoate  remains  dissolved  in  the  alkaline  acetate.  White  bulky 
precipitate  gradually  becoming  crystalline  (Uarff),  made  up  of  slender 
needles.  (Burckbarat.)  Does  not  blacken  when  exposed  to  light. 
(Burckhardt,  N.  Arch.  11,  277.) 

Harflf.        Burckhardt 

Hi?0 108     ....    46-95    4533    ....     46-00 

C"H*0»  ....  113  ....  49-14 

HO  9  ....   3  91  3-3 

--  -        -  -   -,     -  , —    L  J    _  »__-L-«J-IJ  JT— t .-W  J  -         I.   I  _  I 

^^t.     C"mH*0*..  230  ....  100-00 

Sublimes  in  a  glass  tube  partly  undecomposed  in  feathery  crystals 

(benzoic  acid)  Gm.*],  yielding  at  the  same  timo  mercury  and  charcoal. 
Harff.)    Hesolved  by  heat  into  benzoic  acid,  carbonic  acid,  carbonic  oxide, 
mercury,  and  charcoal.     (Burckhardt.) 

The  salt  is  insoluble  in  cold  water,  but  dissolves  pretty  freely  in  hot 
water,  and  separates  out  unaltered  on  cooling  (Burckhardt);  boiling 
water  converts  it  into  an  insoluble  basic  salt  which  does  not  dissolve. 
(Harff.)  —  Alcohol  dissolves  a  portion  of  the  salt,  and  separates  a  basic 
salt  which  is  converted  into  oxide  by  continued  boiling.  It  is  insoluble 
in  ether.  (Burckhardt.)  It  dissolves  in  370  pts.  of  alcohol,  and  is 
resolved  by  ether  into  a  basic  and  an  acid  salt,  which  dissolves  in  2  pts. 
of  ether.    (Hai-ff.) 

AmmoniO'mercurous  BenzoaU,  —  Obtained  by  treating  mercuroua 
benzoate  with  ammonia;  the  resulting  black  powder,  after  being  washed 
and  dried  contains  80-90  per  cent,  of  mercurous  oxide.  (Harff.)  [The 
composition  of  the  salt  agrees  therefore  with  the  formula  3Hg30,C^^H*0'  ^  NLi^  which 
requires  80*21  p.  c.  mercurous  oxide.  Harff  (M  Br.  Arch  5,  285)  adopts  the  formula 
H^O,C"H*0'  +  NH»,  which  requires  57-46  p.  c.  mercurous  oxide.     L.]     The  salt 
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when  heated  gives  off  oxygen  gaa  [1  Gm.],  alnmoBia^  benzoic  acid  and 
mercnrj.  Heated  with  potash,  it  gives  off  ammonia.  Insolable  in 
water  or  alcohol,  but  dissolves  in  acetic  acid,  globales  of  metallic  mercarj 
Be]>arating  at  the  same  time.     (Harff.) 

Ammonto-merairic  Bentoate,  —  By  treating  mercuric  oxide  with 
ammonia,  a  white  powder  is  produced  which,  after  washing  and  drying, 
contains  69*92  per  cent,  of  mercuric  oxide.    (Harff,  N.  Br.  Arch,  5,  287.) 

[The  formula  3HgO,C"H*()»  +  NH'  rrquires  67*78  p.  c.  of  mercary.  Harff  adopts 
the  formula  HgO,C*'*HH)^  +  NH^  which  requires  41*22  p,  ci  of  mercuroni  oxide.] 
When  the  salt  is  heated,  roercui-io  benzoate  sublimes  [1  Gm.],  and  oxygen 
gas  [?  Gm.]  escapes  together  with  ammonia.  Potash  turns  it  yellow  and 
eliminates  ammonia.  It  is  insoluble  in  water.  Dissolves  in  1500  pts. 
of  alcohol  and  2000  pts.  of  ether.     (Harff.) 

Benzoate  of  Silver.  —  By  mixing  the  solutions  of  nitrate  of  silver  and 
an  alkaline  benzoate,  this  salt  is  obtained  in  the  form  of  a  white  spongy 
precipitate;  it  is  also  produced  by  treating  oxide  of  silver  with  aqueous 
benzoic  acid.  (Trommsdorff.)  The  thick  white  precipitate  becomes 
somewhat  crystalline  when  heated  with  water,  dissolves  completely  in  a 
larger  quantity  of  boiling  water,  and  then  crystallises  in  long  shining 
crystalline  laniinsB,  which  do  not  lose  their  lustre  or  diminish  m  weight 
by  drying  in  vacuo.  When  heated  it  melts  and  swells  up,  and  after  the 
cnarcoal  has  burnt  away,  leaves  white  crystalliue  silver.  (Wohler  & 
Liebig.)  [The  shining  silver  which  remains  when  benzoate  of  silver  is 
ignited  contains  rather  a  large  quantity  of  carbon.  (Liebig  &  Redt«i* 
bacher,  Ann.  Fharm.  38,  130:  G.  Kopp,  Compt,  Chim.  1849,  158.)] 

W5h]er&  Liebig.    Berzelfag. 

Ag    108  ....  47-16    47*04     46*83 

14  C 84  ....  36*68 

5H 5  ....       2-18 

4  0 32  ....  13*98 

C»*HgH«0*  ....  229     ....  10000 

Dissolves  in  1*90  pts.  of  absolute  alcohol  at  20^  (Mitscherlich, 
J.pr.  Chem.  22,  194.) 

Benzoate  of  Odd.  —  Obtained  by  dissolving  teroxide  of  gold  precipi- 
tated by  potaiih  in  hot  aqueous  benzoic  acid.  Forms  small  irreffuJar 
crystals,  permanent  in  the  air,  sparingly  soluble  in  water,  insoluble  in 
alcohol.  (Trommsdorff.)  ^  Hydrochlorate  of  anric  oxide  is  not  preci« 
pitated  by  benzoate  of  potash,     (fierzelius.) 

Benzoate  of  Platinum.  —  Obtained  by  dissolving  platinic  oxide  in 
the  acid.  Yellow,  velvety  crystals  which  leave  a  yellow  powder  when 
ignited  \%  Om.]  ;  they  dissolve  sparingly  in  water  and  are  insoluble  in 
sucohol.  (Trommsdorff.)  —  Benzoate  of  ammonia  does  not  precipitate 
platinum-salts.     (Hisinger.) 

The  compounds  of  benzoic  acid  with  anric  and  platinic  oxides 
obtained  by  Trommsdorff,  are  probably  double  salts.  (Berzelius,  Lehr" 
buck,  4,  319.) 

.  In  palladous  salts,  benzoate  of  ammonia  produces  a  white  precipitate, 
solable  in  water.     (Hisinger.) 


46  BENZYLENB  SERIES  :  PRIMARY  NUCLEUS  C^He. 

Benzoio  aoid  dissolyea  in  2  pis.  of  cold  and  1  pt.  of  boiling  absolute 
alcohol;  in  2.5  pto.  of  ether^  wbether  cold  or  hot.  (Bncbols.)  It  diflsolrea 
readilj  in  oUs  both^ee^  and  ffolatUe, 


Appendix  to  Bemoic  Acid. 

1.  Amorphous  Benzoic  Acid. 

E.  Kopp.     Compt.  chim.  184d,  154. 

Parabenzoic  acid. 

Formation  and  Preparation,  When  1  pt.  of  gnm  bencoin  or  Tola 
resin  is  heated  with  6  or  8  pta.  of  nitric  acid,  not  strong  enoneh  to  form 
nitrobenzoio  acid,  a  violent  evolation  of  nitric  oxide  and  carbonic  acid 
soon  takes  place,  and  tlie  resin  swells  up  to  an  orange-yellow  mass.  As 
soon  as  the  action  is  finished,  the  mass  is  introduced  into  a  capacious 
retort  and  distilled,  the  liquid  which  passes  over  being  poured  back 
from  time  to  time.  The  viscid  liquid  ultimately  left  in  the  retort  is 
mixed  with  8  or  4  pts.  of  boiling  water,  which  separates  a  yellow  resin;  and 
the  liquid  decanted  therefrom  deposits  on  cooling,  a  yellow  powder,  while 
picric  and  nitric  acids  remain  dissolved.  The  yellow  powder  is  purified 
from  adhering  colouring  matter  by  repeatedly  dissolving  it  in  hot  water 
and  leaving  the  solution  to  cool;  or  it  is  mixed  with  milk  of  lime,  where- 
upon the  resinous  colouring  matter  remains  undissolved,  together  with  the 
lime,  and  the  filtrate  is  precipitated  by  hydrochloric  acid. 

Properties,  When  perfectlj*  purified,  it  forms  a  white  amorphous 
powder;  but  it  is  commonly  mixed  with  a  small  quantity  of  a  yellow 
resin  which  passes  with  it  into  all  its  compounds.  It  then  forms  light- 
yellow  crusts  and  warty  crystalline  granules  (c);  has  a  slightly  sour 
aromatic  and  slightly  bitter  taste;  melts  at  113'' to  a  yellowish  brown 
liquid;  boils  at*  256  ;  becomes  covered  when  exposed  to  the  sun  or  gently 
heated,  with  white  crystals  of  benzoic  acid ;  and  when  distilled^  yields 
pure  crystallised  benzoic  acid,  with  a  small  residue  of  charcoal.  The 
white  powder  (e)  obtained  by  repeated  purification,  is  converted 
by  distillation  into  crystallised  benzoio  aoid^  without  leaving  any 
residue 


A.  b.  Cm  d,  €, 

14  C 68-85  ....  72-95  ....  70-50  ....  69-75  ....  6910  ....  6900 

6  H 4*92  ....   6-10  ....   4-80  ....   4-85  ....   4-99  ...   5-00 

4  0 26-23 

100-00 

When  distilled  with  lime,  it  yields  benzol. 

Chmhinalions,  The  acid  of  composition  c,  forms  with  bases,  salts 
which  are  less  soluble  than  those  of  pure  benzoic  acid. 

The  afnmonia-salt  is  yellow.  The  lime-^aU  crystallises  in  yellow 
nodules  by  spontaneous  evaporation.    The  had-$alt,  obtained  by  ptecipi- 
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tating  the  linieHsalt  with  neatral  aoetate  of  lead,  or  the  soda-salt  with 
nitrate  of  lead  is  a  yellow,  non-crystalline,  insoluble  precipitate  consist- 
ing of  2PbO,  C"HK)*  +  resin.  The  coppet^-scUt  obtained  by  precipitating 
the  lime-salt  with  acetate  of  copper,  is  of  a  beaatifal  green  colour,  amor- 
phous, and  yields  by  dry  distillation,  bensoio  acid  and  bensol,  leaving 
metallic  copper  and  charcoal.  The  tilver-saU  obtained  from  nitrate  of 
silyer  and  the  ammonia-salt,  is  dark  brown  and  is  resolved  by  boiling 
with  water  iuto  an  insoluble  brown  amorphous  body,  and  a  soluble  portion 
which  crystallises  in  dendrites. 

The  acid  dissolves  readily  in  alcohol  and  ether. 

The  compound  ether  obtained  by  treating  this  acid  with  alcohol  and 
hydrochloric  acid  is  a  reddish  oil,  heavier  than  water^  having  an  aromatic 
odour  and  bitter  taste;  when  distilled  after  drying,  it  yields  pure  benzoate 
of  ethyl. 


W. 


2.  Carbobenzoio  Acid.    C^* 

Plantamour.    Ann.  Pharm.  30,  341. 

[Benzoic  acid,  with  a  small  quantity  of  cinnamic  acid  ?    Gm.] 

Preparation.  Cinnamein  is  mixed  with  concentrated  alcoholic  potash; 
the  soapy  mass  diluted  with  water,  and  repeatedly  distilled  with  fresh 
portions  of  water  till  all  the  cinnamic  ether  and  peruvin  have  passed 
over;  the  residue  dissolved  in  water;  the  solution  decomposed  by  hydro- 
chloric acid ;  and  the  cinnamic  and  carbobenzoio  acids  thus  separated  are 
washed  with  cold  water  and  dissolved  in  hot  water,  whence  the  cinna- 
mic acid  crystallises  on  cooling.  The  mother-liquor  yields  after  evapora- 
tion, first  a  mixture  of  laminar  cinnamic  acid  and  cauliflower-like  carbo- 
benzoio acid;  the  last  mother-liquor  yields  only  carbobenzoic  acid. — 
2.  From  the  mixture  of  cinnamic  and  carbobenzoio  acids  precipitated  by 
hydrochloric  acid,  pure  carbobenzoic  acid  sublimes  between  120*^ 
and  150°. 

Properties.  Crystalline  grains  ffrouped  in  masses  like  cauliflower- 
heads.  Melts  at  150°;  boils  at  250  ;  sublimes  a  little  below  its  melting 
point  in  granules  united  in  cauliflower-heads  and  destitute  of  lustre. 


15  C  

6  H  

90 

6 

....     70*71     .. 

4-62     .. 

....     24-67     .. 

Flantamour. 

70-37 

5-18 

4  0  

32 

24-45 

Ci«H«0* 

128 

....  100-00     .. 

100-00 

Comhinaiions,    More  soluble  in  water  than  benioie  acid. 
The  carbobenioates  crystallise  in  oaoliflower-like  masses^  which  cake 
together  when  heated. 

^  Ca^^^hmnoaU  of  Baryta.  —  Obtained  by  disaolving  the  erysiaUised 
add  in  hoi  baryta-water.    Anhydronai. 
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B»0 

15  C  

76-6 

90-0 

....    38-41     . 
....     46-49     . 
...       2-53     . 
....     12-57     . 

40*07 

46-20 

5  H  

50 

2-96 

3  O  

24-0 

10-77 

C«BaH»0* 

195-6 

....  10000     . 

100-00 

CarMeiizoaie  of  Lime. -- FrejpATed  like  the  barytarsalt 


CaO  

15  C    

28-1 

90-0 

....     18-00    . 
....     57-98     . 
....       3-79     . 
....     20-23     . 

Plantamoar. 

1887 

57-96 

5  H  

5-0 

3-81 

3  O  

240 

19-36 

C»CiiH»0* 

147-1 

....  100-00    . 

.......  10000 

Carhobentoate  of  Lead.  ^^  Becomes  waxy  at  100°. 


PbO 

15  C  

5  H 

112 

90 

5 

....     48-03     . 
....     39-48     . 
....       214     . 
....     10-35     . 

Plantamour. 

48-29 

39-31 

2-29 

3  O 

24 

10-11 

C»PbH»0<    

231 

....  100-00     . 

10000 

Carhobetuoate  of  Silver.  —  By  precipitating  tbe  ammonia-salt  with 
nitrate  of  silver.    Floccalent  precipitate.     Decomposed  by  eraporation. 


Plantamour. 

Ag 45-34  45-42 

15  C  88-46  37-89 

5  H 2-09  2-52 

4  0  1411  1417 

C»AgHH)*    100-00    100-00 

Carbobenzoic  acid  dissolves  readily  in  alcohol  and  ethef\ 


3.  Hypobenzoylous  Acid. 

Lowia  &  Weidmann.    Fogg.  50,  105. 

Formation  and  Preparation.  The  mixture  obtained  by  heating 
bensoate  of  ethyl  with  sodinm  (p.  61),  is  washed  with  anhydrous  ether, 
which  leaves  undissolved  a  saline  mass  consisting  of  ethylate  and  benzoate 
of  sodium.  The  dark  brown  liquid  having  been  freed  from  ether  by 
distillation,  there  remains  a  brown  oil  (impure  hypobenzovlite  of  ethyl) 
which  is  insoluble  in  water,  dissolves  readily  in  alcohol  and  ether,  is  but 
slightly  decomposed  by  aqueous  potash,  but  readily  by  alcoholic  potash, 
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with  formation  of  small  quantities  r^  b^nzoate  and  hypobensojlite  of 
potash.  If  the  alkaline  aolotion  be  dilated  with  water  and  the  alcohol 
separated  from  the  clear  liauid  by  distillation,  hydrochloric  acid  then 
throws  down  from  this  liquid  a  mixture  of  benzoic  and  hjpobenzojlons 
acids.  This  mixture  is  boiled  with  water,  in  which  the  hjpobencoylous 
acid  is  insoluble. 

Properties.  Yellowish  brown;  resinonsj  in  the  oold  it  has  the  con- 
sistence of  thick  turpentine,  but  melts  venr  easily  at  the  heat  of  the 
water-bath,  into  a  transparent  yellow  liquid.  The  alcoholic  solution 
reddens  litmus  slightly.     The  acid  is  not  volatile. 

Ll^wig  Sc  Wttdmm. 

14  C  — ...^....^    84    ....    76*S7    ........    76'67 

6  H 6    ..M      5*45    ........      5*60 

2JO...: 20    ....     18*18    73 

110    ....  100-00    lOO'OO 

At  a  higher  temperature,  it  decomposes  like  the  resins.  — -  It  appears 
to  be  oxidised  by  nitric  acid. 

It  is  insoluble  in  water,  but  dissolves  verj  readily  in  alcoholic  potash, 
forming  a  yellow  solution  whence  it  is  precipitated  by  acids  in  its 
originfU  state.  The  solution  neutralised  with  acetic  acid  till  it  begins  to 
be  turbid,  then  filtered,  and  precipitated  with  acetate  of  lead,  yields  a 
yellowish  white  precipitate  which,  after  drying  at  100°,  contains: 

Ltfwig  &  Wddmann. 

PbO 112  ....  52*58  52-90 

14  C 84  ^..  39*44  39*13 

5H 5  ....  2*35  2*93 

HO    12  ....  5*63 5*04 

213    ....  100*00    100-00 

The  solution  of  the  acid  in  potash  neutralised  with  nitric  acid,  forms 
with  baryta  or  lime  salts  a  yellowish  precipitate;  with  ferric  salts,  a 
yellowish  brown;  with  mercuric  nitrate  or  chloride,  a  white;  and  with 
nitrate  of  silver,  a  yellow  precipitate  becoming  brown  when  heated. 


Sulphide  of  Benzylene. 

C^*H«,S». 

Cabovrb.    (1848.)    N.  Ann.  Chim.  Phys.  23, 830;  J.  pr.  Chenu  45, 133. 
SulpkebeiKBoh 

Formation,     Produced  by  treating  chloride  of  benxylene  with  an 
^  alcoholic  solution  of  sulphide  of  hydrogen  and  potassium:  ' 

C>^H<C1?  4-  K8»HS  m.  Q^*VL^  ^  KCl  ^  HCl. 
VOL.  zn.  IB 
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White  CTystalline  soalee  baying  a  pearly  lostre.     Insolable  in  water. 
Melts  at  64°  and  solidifies  in  the  crystalline  state  on  cooling. 


14  C  

6  H  

84 

6 

....     68-89 
....       4-92 
....     2619 

Cahoon. 

68-76 

4-97 

2  S   

32 

26-00 

CWH»S? 

122 

....  10000 

99-73 

The  compound  when  strongly  heated  turns  brown  and  yolatilises, 
being  at  the  same  time  partially  decomposed.  —  It  is  yiolenUy  attacked 
by  nitric  acid  eyeo  when  dilnte,  with  formation  of  sulphuric  acid  and  a 
substance  which  dissolyes  in  alkalies  and  crystallises  in  yellow  scales. 

It  dissolyes  sparingly  in  cold,  readily  m  boiling  alcohol,  whence  it 
crystallises  in  shining  scales  on  cooling. 


Hydriodate  of  Benzylene. 

C'*Hn  =  C"H*,HI. 

Cannizzabo.    (1854.)     Epistolary  communication. 
Iodide  qf  Benzyl,  ttydrwdwaueretoff-benzem. 

When  a  solution  of  benzylic  alcohol  (p.  19),  in  bisulphide  of  carbon 
is  mixed  with  a  saturated  solution  of  phosphorus  in  bisulphide  of  carbon, 
iodine  gradually  added,  and  the  sulphide  of  carbon  distilled  off  after  the 
action  is  terminated,  there  remains,  besides  iodide  of  phosphorus,  a  liquid 
which  irritates  the  eyes  strongly  and  probably  couMSts  of  hydriodate  of 
benzylene. 


Hydrochlorate  of  Benzylene. 

C^H'Cl  =  C"H«,HCl. 

Cannizzaro.     (1853.)    Ann,  Phann.  88,  130.  —  iV.  Ann,  Chinu  Phys. 
45,  468;  Aim.  Pharm.  96,  246. 

Chloride  qf  Benzyl,    Chlorofotttenef  Chlorwaseereiqf'benten,  Biker  benzkydro^ 
ehlorigue. 

Preparation,  1.  When  hydrochloric  acid  gas  is  passed  through 
benzylic  alcohol,  the  liquid  becomes  heated,  assumes  a  brown  colour,  and 
divides  into  two  layers.  The  upper  layer  is  aqueous  hydrochloric  acid; 
the  lower,  which  consists  of  impure  hydrochlorate  of  benzylene,  is 
remoyed,  distilled  in  a  current  of  dry  hydrochloric  acid  gas,  washed  with 
carbonate  of  potash,  dried  by  chloride  of  calcium,  and  rectified. — 
2.  Toluene,  C^^H®,  is  repeatedly  distilled  in  a  current  of  dry  chlorine  eas; 
and  the  product  is  washed  with  water  and  solution  of  potash^  then 
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dehydrated  by  chloride  of  caJcium,  and  repeatedly  rectified.  The  liquid 
thus  obtained^  hitherto  called  chlorotolaene  or  chlorotolnol^  is  identical 
with  the  preceding. 

Properties,     Colourless,  strongly  refracting  oil,  hearier  than  water- 

and  having  a  very  pungent  odour.     Sp.  gr.  of  (I)  from  1-1136  to  1*1179 

of  (2)  =  11 17.  Boils  between  175°  and  176°  (180'  and  185"  according  to 
Cannizzaro's  earlier  statement). 

Heated  with  alcoholic  ammonia  oyer  the  water-bath,  it  yields  sal- 
ammoniac  and  a  crystallised  alkaloid  which  melts  at  a  higher  temperature 
then  toluidine.  —  Heated  with  alcoholic  potash,  it  yields  chloride  of 
potassium  and  benzyl ic  alcohol.  —  Heated  with  an  alcoholic  solution  of 
acetate  of  potash^  it  yields  chloride  of  potassium  and  acetate  of  benzyl; 
and  with  alcoholic  cyanide  of  potassium,  it  yields  chloride  of  potassium 
and  cyanide  of  benzyl. 

Insoluble  in  water ;  dissolves  readily  iu  alcohol  and  ether. 


Chloride  of  Benzylene. 

C"H«CP  =  C**H«,C1*. 

Cahoubs.     (1848.)    N".   Ann.  Chim.   Phyi.    23,  329;  J.  pr.   Chem, 
46,  130;  abstr.  Ann,  Pharm.  70,  329. 

Ckhrobtmol. 

Formation  and  Preparation.  Bitter  almond  oil  and  pentachloride 
of  phosphorus  act  upon  one  another  with  great  evolution  of  heat;  and  if 
the  action  is  assisted  by  gentle  heating,  a  mixture  of  two  liauids  passes 
over.  One-fourth  of  the  distillate  boils  between  108°  ana  112  ,  and 
consists  of  oxychloride  of  phosphorus;  and  when  this  is  distilled  off,  and 
the  residue  mixed  with  water,  chloride  of  benzylene  separates  in  the 
form  of  an  oil,  which  may  be  washed  with  dilute  potash-ley  and  after- 
wards with  pure  water,  then  dried  over  chloride  of  calcium  and  distilled. 

Colourless  liquid,  the  odour  of  which  is  faint  in  the  cold,  but  strongly 
penetrating  at  higher  temperatures.  Sp.  gr.  1*245  at  16^  Boils  between 
206""  and  208^     Vapour-density  5*595. 


14  C  

■••      B4  II      •••• 

...     70-8     .... 

52*26 

3-72 

4402 

Cahonn. 
52-33 

fi  n 

3*72 

2C1  

43-86 

C"H«Cl« 

C-vaponr  ... 

H.gas    

Cl-gas   

..  160  8     .... 

Vol 

14     . 

6    .. 

2     .. 

10000 

99-91 

Density. 
5*8240 

0-4158 
4-9086 

Vapour 

2     .. 

11-1484 

5-5742 

b2 
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It  ifl  not  deoomposed  by  potash,  even  with  tl^e  aid  of  heat. 
With  an  alcoholic  aolation  of  sulphide  of  hydrogen  and  potasfiium,  it 
yields  chloride  of  potassium  and  sulphide  of  benzylene. 

It  is  insoluble  in  water,  but  dissolves  readily  m  alcohol  and  ether. 


%    Cyanide  of  Benzyl. 

c^vw  =  CN,c?*ir. 

Gannizzaro.    ^.  Ann.  Chim.  Phys,  45,  i68. 

Obtained  by  boiling  chloride  of  benzyl  with  a  concentrated  alcoholic 
solution  of  cyanide  of  potassium,  till  no  more  chloride  of  potassium 
separates  from  the  liquid,  and  distilling  the  filtrate  to  remove  the  vinic 
alcohol.  The  residual  liquid  then  separates  into  two  layers,  the  upper 
containing  cyanide  of  benzoyl,  which  may  be  obtained  from  it  by 
rectification. 

Colourless  liquid  which  by  boiling  in  strong  caustic  potash,  is 
converted  into  toluic  acid,  C^^FL^i 

CWNH'  +  4HO  «  CWH»0*  +  NH>.    % 


Acetate  of  Benzyl. 

QUHioQ*  =  C^H'0,C*H>0'. 
Gannizzaro.    (1853).    Ann.  Fharm,  88,  130. 
Bnighenzetier^  Bther  henzacetique. 

Preparation.  1.  When  a  solution  of  benc^lic  alcohol  in  2  vol.  acetie 
acid  is  mixed  with  a  solution  of  1  vol.  oil  of  vitriol  in  4  or  5  vol.  acetic 
acid,  the  mixture  becomes  turbid  after  a  short  time,  and  au  oily  layer  of 
acetate  of  benzyl  forms  on  the  surface  of  the  lianid.  This  oil  is  removed, 
washed  with  a  warm  mixture  of  acetic  acid  and  oil  of  vitriol,  and  after- 
wards with  carbonate  of  potash,  then^ried  over  chloride  of  calcium,  and 
rectified.  —  IT.  2.  Chloride  of  benzyl  (prepared  from  toluol,  p.  50)  is 
boiled  for  two  or  three  hours  with  a  strong  alcoholic  solution  of  acetate 
of  potash  in  an  apparatus  which  allows  the  condensed  vapours  to  flow 
back  again;  the  precipitated  chloride  of  potassium  separated  by  filtration, 
and  the  greater  part  of  the  vinic  alcohol  removed  from  the  filtrate  by 
distillation.  The  remaining  liquid  then  separates  into  two  layers,  the 
npper  of  which,  when  rectified  yields  acetate  of  benzyl.  H. 

Colourless  oil,  heavier  than  water,  and  having  a  very  agreeable  odour 
like  that  of  pears.     It  boils  at  210^. 

Boiled  with  strong  potash-ley,  it  yields  acetate  of  potash  and  benzylio 
alcohol. 


SULPHOBKNZOIC  ACID.  S3 

Benzoaie  of  Benzyl. 

C»H"0*  =  C^*H'0,C"fl*0». 
Gannizzaro.    (1854.)     Epistolary  oommunication. 
BenzyUe  Beneoaie,  Bensot-betuseiter,  Ether  benzO'beiwoique, 

When  chloride  of  benzoyl  and  benzylic  alcohol  are  distilled  together 
in  equal  numbers  of  atoms,  hydrochloric  acid  gas  is  evolved,  and  benzoate 
of  benzyl  distils  over  in  the  K>rm  of  a  yellowish  oil.  At  the  beginning 
of  the  distillation,  small  quantities  of  benzoic  acid  and  hydrochlorate  of 
benzylene  likewise  pass  over,  but  at  a  later  period,  the  benzoate  of  benzyl 
is  obtained  in  a  state  of  purity.  The  yellowish  oil  crystallises  on  cooling; 
the  mass  thus  obtained  is  pressed  between  paper,  and  distilled  over 
benzoic  anhydride;  aud  the  distillate  is  washed  with  carbonate  of  potash 
and  rectified.  On  cooling,  crystals  of  benzoate  of  benzyl  separate  in  the 
midst  of  the  yellow  liquid. 

Colourless  crystalline  laminte  melting  below  20^  into  a  colourless  oil, 
which  remains  liquid  long  after  it  has  been  cooled  below  its  melting  point, 
and  often  requires  the  aid  of  a  freezing  mixture  to  crystallise  it  again. 
Boils  a  little  below  345°. 


28  C 

12  H 

40 


Cannizsaro. 

168    ....     79-25     .. 

7917 

12     ....       5-67     .. 

5-84 

32     ....     1508     .. 

14'99 

(?m^O*    212     ....  10000     10000 

The  yellowish  oil  from  which  the  benzoate  of  benzyl  has  crystallised, 
has  the  same  composition  as  the  crystals.  The  mixture  boils  between 
340''  and  345%  and  consists  of,  79*  13  p.  c.  C,  5*94  H.  and  14*93  O. 


Sulphobenzoic  Acid. 

C»H«S»0*^  =  C"H*0*,2S0'. 

MiTSCHERLiCH.     (1834.)     Poffff.  31,  287;  further,  i\r.  Ann,  Chim,  Phys. 

7,5. 
Fehling.     Ann.  Pharm,  27,  222. 

Benzoeichtee/elsdnre,  Benzoe-unterfchwtfehdure, 

Formation  and  Preparation,  —  1.  When  vapour  of  anhydrous  sul- 
phuric acid  is  passed  over  dry  benzoic  acid,  or  when  solid  anhydrous 
sulphuric  acid  is  gradually  mixed  with  dry  benzoic  acid,  heat  is  evolved, 
and  a  viscid  transparent  mass  is  formed.  If  2  pts.  of  benzoic  acid  are 
mixed  with  1  pt.  of  anhydrous  sulphuric  acid,  an  additional  portion  of 
oeuzoic  acid  must  be  added  after  cooling,  and  the  solid  mass  treated  with 
water,  which  dissolves  snlphobenzoic  and  excess  of  sulphuric  acid,  while 
benzoic  acid  separates  out     The  aqueous  solution  is  saturated  with  car- 
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bonate  of  baryta,  filtered,  evaporated,  and  mixed  wbile  still  hot  with 
hydrochloric  acid  :  acid  sulphobenzoate  of  baryta  then  separates  in 
crystals  as  the  liqnid  cools.  These  crystals  are  parified  by  recrystallisa- 
tion,  and  dissolyed  in  water;  the  baryta  precipitated  by  an  exactly 
equivalent  quantity  of  salpharic  acid;  the  sulphate  of  baryta  separated 
by  filtration;  and  the  filtrate  concentrated  till  it  no  longer  boils  at  150°. 
The  acid  is  then  obtained  in  the  solid  form  on  cooling.  —  2.  By  the 
action  of  snlphuric  acid  on  benzonitrile.  (Buckton  &  Hofmann,  xi, 
156.)  —  3.  By  the  action  of  water  on  chlorosnlphobenzoic  acid.  (Lim- 
pricht  &  V.  Uslar,  Ann.  Fharm.  102,  252.) 

C"H*CPS«0»  +  4H0  -  C"H«S«0»  +  21101. 

Properties.  Solid  crystalline  mass  which  may  be  heated  to  150'' 
without  decomposition;  it  deliquesces  gradually  in  moist  air,  but  recovers 
its  solid  form  in  a  dry  atmosphere. 

Decompoaitums,  —  1.  By  heating  snlphobenzoic  acid  or  any  of  its 
salts  with  excess  of  hydrate  of  potash  till  complete  decomposition  ensues, 
sulphite  and  sulphate  of  potash  are  produced.  (Fehling.)  —  2.  The  acid 
gently  heated  with  pentachloride  of  phosphorus  forms  chlorosnlpho- 
benzoic acid,  together  with  water  and  chlurophosphoric  acid.  (Limpricht 
&  V.  Uslar): 

C"H«820»  +  PC1»  -  C"H*C1»S20«  +  2HO  +  PCI»0«. 

StUphobensoates. — Snlphobenzoic  acid  forms  both  neutral  and  acid  salts 
(C»*H*M»0*,2S0'  and  C»*H»M  0*,  2S0»).  —  It  decomposes  nitrate  and  hydro- 
chlorate  of  baryta,  producing  an  acid  baryta-salt.;  it  also  decomposes 
hydrochlorate  of  ferric  oxide.  (Mitscherlich.)  — According  to  Mitscherlich, 
the  formuhi  of  the  acid  sulphobenzoates  is  MO,C^^HH)',HO,SO',  and  of  the 
neutral  salts  :  MO,C»*H*0»,SO*  +  MO,SO'.  Fehling  has  shown  that  the 
perfectly  dried  neutral  salts  contain  1  At*  water  less  than  this  formula 
requires,  and  regards  the  acid  as  a  conjugated  hyposulphuric  acid 
=  C**H*0»,S»0»  +  2H0.  As  it  is  difficult  to  explain  on  this  hypothesis, 
why  hyposulphuric  acid,  which  is  monobasic,  should  saturate  2  atoms  of 
base,  Berzelius  supposes  the  acid  to  contain  the  copula  C^^HH)*  united 
with  2S0'.  (Zehrb.  5  Aufl.  4,  324.^  —  The  bibasic  nature  of  the  acid 
finds  a  ready  explanation  in  Gerhardt's  law  (vii.  222).  According  to  this 
view,  the  formula  of  the  acid  is  C''H*0^2S0^  and  of  the  6  atoms  of 
hydrogen  2  At.  are  replaceable  by  metals. 

Sulphobenzoate  of  Potash.  —  a.  Neutral.  —  Obtained  by  double  de- 
composition from  neutral  sulphobenzoate  of  baryta  and  neutral  sulphate 
of  potash.  —  Beautiful  crystals  which  deliquesce  in  moist  air.  —  b.  Add, 
—  By  decomposing  acid  sulphobenzoate  of  baryta  with  neutral  sulphate 
of  potash.  —  Beautiful  efflorescent  crystals.     (Mitscherlich.) 

iSidphobemoate  of  Baryta.  —  a.  Neutral.  —  The  solution  of  the  acid 
salt  boiled  with  carbonate  of  baryta  and  evaporated,  yields  indistinct 
crystals,  or  generally  mere  crystalline  crusts.  The  salt  is  very  soluble 
in  water.  (Mitscherlich,  Fehling.)  It  bears  a  very  strong  heat  without 
decomposition,  remaining  unaltered  even  at  the  temperature  of  boiling 
oil.  Deflagrates  when  suddenly  heated  with  nitre  or  nitric  acid. 
(Fehling.) 
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2BaO   

14  C    

153-2 

84-0 

....     45*18     ... 
....     25-26    ... 

..«•          1   lo       ••• 

....     23-64     ... 

Fehling. 

....•      44  Bo 

25*26 

1-46 

4-89 

23-51 

Mitscherlich.  ^^*^»  * 
Hofmann. 

43-68    ....    45-31 

4  H   

4*0 

2  O    

160 

2  S0» 

80-0 

C"H*BaH>*,2S0» 

....  337*2 

....  10000    ... 

100-00 

b.  Acid,  —  Prtparation  p.  53;  also  xi,  157.  —  GrjstalliieB  easily  in 
oblique  rhombic  prisms  belonging  to  the  oblique  prismatio  system. 
II  :  «  =r  82*"  21';  inclination  of  base  to  lateral  edge  =  98"*  6'.  The 
oblique  lateral  edge  is  generally  truncated;  mostly  also  the  acute  summit 
of  this  lateral  edge;  more  rarely  octohedral  faces  occur.  The  crystals 
are  generally  macTed.  (Fehlius.)  —  Permanent  in  the  air.  Soluble  ia 
20  pts.  of  water  at  20°.  The  solution  has  an  acid  reaction.  The  crystals 
give  off  9-13  p.  0.  (3  At.)  water  at  200^     (Mitscherlich.) 


BaO   

14  C 

5  H    

76-6 

84-0 

5-0 

....    28-27     .... 
....     31*22    .... 
....       1-85    .... 
....      8*92    .... 
....     29*74     .... 

....     28*36     .... 
....    31-40 
....       1^86 
....      8*66 
....     29-72 

....     28'34     ... 

28*2 

3  0    

24  0 

2  SO» 

80-0 

C"H»BaO*,2SO»....  2696    ....  100-00    100-00 

The  salt  is  not  decomposed  by  fuming  nitric  acid.     (Mitscherlich.) 
The  acid  sulphobenxoates  of  magn/etia,  wnc-os^ide^ferrwu  oxide,  cobdUouB 
oxidej  and  eupric  oxide  yield  fine  crystals.     (Mitscherlich.) 

Neutral  SvlphobemoaU  of  Lead.  —  Obtained  by  boiling  the  aqueous 
acid  with  excess  of  carbonate  of  lead.  —  Slender  needles  united  in 
radiated  groups;  the  solution  in  hot  water  solidifies  almost  completely  on 
cooling.  —  The  salt  gi^es  off  7*93  p.  c.  (4  At.)  water  at  220^     (Fehhng.) 

Dry.  Fehling. 

2  PbO 224  ....  54-89  54*52 

14  C  84  ....  20*58  20*85 

4  H  4  ....  0*98  l-Ol 

2  O  16  ....  3-91  4-03 

2SO»  80  ....  19*64  19*59 


C"H^Pb»0*,2S0»  ....  408     ....  100*00     100  00 

Neutral  Sutphobemoate  of  Silver,  —  Crystallises  in  vacuo  in  small 
yellowish  crystals  which  in  drying  give  off  4*  195  p.  o.  (2  At.)  water. 
(Fehling.) 

Dry.  Fehling. 

2AgO 232  ....  55-77  55*39 

14  C  84  ....  20*19  20*78 

4  H 4  ....  0*96  1*01 

2  0 16  ....  3*85  3*69 

2  SO»  80  ....  19*23  19*13 


C"HUg»0*,2S0»....  416    ....100-00    100*00 
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Benzoate  of  Methyl. 

Ci«H»0*  =  C»H»0,C"H»0>. 

Dumas  &  Pelioot.    (1835.)    Ann,  Chwu  Phys,  58,  50. 

BenMorformeBter,  henioeidurcs  Methyloxydt  Benzoate  de  Methylene, 

Preparaiion.  1.  A  mixture  of  1  pt.  weod-c^irit,  S  pts.  b^ncoio  aoid 
2  pts.  oil  of  Yiiriol  is  eabjeoted  to  distillation;  the  residue  again 
distilled  two  or  tbvee  times  witlt'  fresh  wood-spirit;  and  the  united  dis- 
tittales  mixed  with  water.  The  impure  bensoate  <^  meth jl  whieh  then 
sinks  to  the  bottom  is  washed  twa  or  three  times  with  water,  agitated 
with  ohloride  of  ealoinm,  decanted,  and  distilled  over  dry  oxide  of  lead. 
•*-«  2.  Nentral  sulphate  of  metbyl  is  distilled  with  bensoate  of  potash  or 
very  dry  benzoate  of  soda.  —  3.  Wood-spirit  is  distilled  with  oil  of  vitriol 
and  hippurate  of  lime. 

Properties.  Colourless  liquid  of  sp.  gr.  11 0  at  IT**,  10876  at  16*3'' 
or  1'1026  at  0^  (H.  Kopp.)  —  Boils  at  198-5''  when  the  barometer 
stands  at  761  mm.  (Dumas  &  Peligot) ;  199-2'',  bar.  at  7464  mm. 
(H.  Kopp,  Ann.  Pharm.  94,  307.)  Vapour-density  47 17.  Has  an 
agreeable  balsamic  odour.. 


JID    w  .......a.... 

8  H 

96 

8 

Z2 

....    70«59 

....           d*0O 

....    23-53 

Dun 
from 

6»2     

22-4    

laa  &  Peligoty 
hippurie  acid. 

...     71-1 
...       6*0 

4  0 

...     22-9 

Ci«H«Q*.. 

136 

....  100-00 

100-0 

..•.. 

...  lOO-O 

Vol..  Densitj. 

Cvapoor , 16    6*6560 

H-gaa    8 05544 

O-gaa 2     2-2186 

Yspoar  of  Bensoate  of  Methyl    2    9*4290 

1    4-7145 

DecompoiiUani.  1.  The  vapour  passed  through  a  red-hot  tube  filled 
with  lime  yields  benzol.  Probably  thus  (Muspratt  &  Hofmann,  Ann. 
Pharm.  54,  11); 

C?«HW  -  CMH«  +  (?H«  +  2C0». 

2.  Bensoate  of  methyl  absorbs  chlorine  gas  without  risible  alteration; 
if  however  the  saturated  liquid  be  heated  nearly  to  tho  boiling  point,  a 
large  quantity  of  hydrochtorio  acid  is  given  off,  together  with  a  little 
chloride  of  methyl;  the  residual  liquid  consists  for  the  most  part  of 
chloride  of  benzoyl.  Three-fourths  of  this  liquid  distils  over  at  194^  or 
195^  and  consists  chiefly  of  chloride  of  benzoyl;  the  portion  which 
distils  below  this  temperature  has  no  constant  boiling  point,  yields 
hydrochloric,  benzoic,  and  formic  acids  when  decomposed  by  potash,  and 
perhaps  consists  of  chlorobenzoate  of  methyh    The  residue  left  after  the 
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dlsiillftto  at  195°  has  passed  over,  is  ihlok,  black,  and  oofotains  benzoic 
acid,  benzoaie  of  methvl,  and  perh^s  chlorobenzoata  of  meihji. 
(Mala^uti,  Ann.  Chim.  Pkys,  70,  387.) 


Mandelic  Acid. 

C"HW  =  C"H«0»,C»H*0*. 

WiNCKLER.     (1835.)    Ann.  Pharm,  18,  310;   Fog}.  41,  375;   Repert, 

57,314. 
LiEBio.    Ann.  Pharm.  18,  319;  Pogg.  41,  384. 
Laubbmt.     Ann.  Chim.  Phyt.  65,  S02. 
WdHtBR.     Ann.  Pharm.  66,  238. 

Fifrmohenzoie  acid,  FormohemouHMre,  Acids  formobengoili^ue,  MandeUaurt, 
BittemumdelolameUeiuaure* 

Formation.  1.  By  heating  bitter  almond  water  with  hydrochloric 
acnd.  (Winckler.)  The  hydrocyanic  acid  is  then  resolved  into  ammonia 
and  formic  acid,  which,  at  the  moment  of  its  formation,  unites  with  the 
bitter  almond  oil  (Liebig); — 2.  By  the  action  of  fuming  sulphuric  acid 
on  bitter  almond  oiL  (Lanrent.)  —  3.  By  heating  amygdalin  with 
fuming  hydrochloric  acid.     (Wohler,  Ann.  Pharm.  66,  233.) 

Prepanttionk  Bitter  almond  watev— obtained  by  distilling  80  os.  of 
bitter  almond  paste  with  90  lbs.  of  water  till  160  ok.  have  passed  over, 
then  taking  80  os.  of  this  liquid,  and  shaking  np  the  distillate  with  the 
bitter  almond  oil  —  ii  mixed  with  4  oz.  of  hydrochloric  acid  of  Bp.  gr. 
1*12,  and  evaporated  to  diyness  over  the  water-bath,  till  all  the  hydro- 
ehloric  acid  is  expelled.  The  yellowish  crystalline  residue  smelling 
slightly  of  bitter  almonds,  leaves  pure  sal^mmoniac  when  treated  with 
cold  ether;  and  the  ethereal  solution  yields  by  spontaneous  evaporation, 
a  slightly  yellow  crystalline  mass,  which,  when  treated  with  water, 
leaves  a  resinous  flocculent  body  bavins  the  odour  of  bitter  almonds. 
The  aqueous  solution  is  transparent  and  colourless,  and  contains  pure 
maodetic  acid  which  crystallises  on  evaporation.  (Winckler.)  —  2.  When 
bitter  almond  oil  is  treated  with  J  of  its  volume  of  fuming  sulphuric  acid, 
heat  is  evolved,  the  liquid  becomes  brown  and  thick,  and  solidifies  in  a 
compact  mass  on  cooling.  The  mass  when  treated  with  water  yields  an 
npper  semi-solid  layer  containing  undecomposed  bitter  almond  oil  and 
stilbvlous  acid,  and  a  lower  layer  containing  mandelic  acid  and  excess  of 
sulphuric  acid :  the  mandelic  acid  crystallises  from  the  latter  on  cooling. 
(Laurent.) — [3.  A  solution  of  amygdalin  in  hydrochloric  acid  is  evapo- 
rated over  the  water-bath  and  the  syrupy  mass  treated  with  ether,  which 
dissolves  the  mandelic  acid.  On  evaporating  the  solution,  the  mandelic 
acid  crystallises.    (Wohler,  Lg.)] 

Propertiei.  Scaly  crystalline  mass.  (Winckler.)  Crystallises  some- 
times in  rhombic  needles,  sometimes  in  rhomboidal  plates,  frequently  hav- 
ing their  acute  angles  truncated  (Laurent);  in  platea  belmging  to  the 
rhombic  system.  (J.  Hensser,  Pogg.  94,  637.)  —  Has  a  very  faint  odour 
of  sweet  almonds,  and  a  strong  acid  taste  with  a  somewhat  styptic  after- 
taste.    Melts  easily,  with  loss  of  water,  into  a  yellow  oil,  which,  on 
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cooling,  solidifies  to  a  translooent  gam.  (Winckler.)  —  When  a  solation 
of  nmndelic  acid  in  strong  hydro^loric  acid  is  evaporated  at  a  tempera- 
tare  above  100^  it  becomes  amorphous,  and  afterwards  forms  a  solation 
with  a  small  quantity  of  water,  but  is  precipitated  by  a  larger  quantity  in 
the  form  of  a  heavy  yellowish  oiL     ( Wohler,  Ann.  rharm.  66,  240.) 

Liebig. 

16  C  96     ....     63-15     63-10 

8  H 8     ....       5-26     5-52 

6  0  48     ....    31-59    31-38 

C"HH)«....  152    ....  10000    100-00 

Decompositions.  The  acid  heated  above  its  melting  point,  diffuses  an 
agreeable  odour  recalling  those  of  white- thorn  blossoms,  hyacinth  and 
gum  benzoin.  —  Heated  in  a  distillatory  apparatus  to  a  temperature  short 
of  carbonisation,  it  is  converted  into  a  dark  brown,  resinous,  balsamic 
mass,  which  dissolves  sparingly  in  water,  bat  readily  in  alkalies  and  in 
alcohol.  A  large  quantity  of  bitter  almond  oil  passes  over  at  the  same 
time.  —  The  acid  burns  with  a  red  smoky  flame,  leaving  a  bulky,  easily 
combustible  charcoal.  (Winckler.)  —  Wnen  it  is  boiled  with  nittie  acid 
as  long  as  nt<rou«/um«s  continue  to  escape,  the  formic  acid  is  decomposed, 
and  the  bitter  almond  oil  is  converted  into  benzoic  acid,  which  crysUtUises 
on  addition  of  water.  (Liebig.)  —  When  chlorine  gas  is  passed  through 
an  aqueous  solution  of  mandelio  acid,  an  oil  smellinc^  like  chloride  of 
benzoyl  separates  at  first;  and  if  potash  be  then  added  and  the  passage 
of  the  chlorine  continued  till  this  oil  has  completely  disappeared,  the 
solation,  when  subsequently  treated  with  acid,  gives  off  carbonic'acid  and 
deposits  benzoic  acid  in  the  form  of  a  crystalhne  magma.  (Liebig.)  — 
The  acid  dissolves  in  oil  of  vitriol^  and  the  solution  when  gently  heated, 
gives  off  carbonic  oxide.  (Liebig.)  —  The  aqueous  solution  boiled  with 
peroxide  of  manganese  yields  carbonic  acid  and  bitter  almond  oil. 
(Liebig.) 

Coimhvnaitions,    The  acid  is  very  soluble  in  water. 

MandekUes.  —  The  acid  neutralises  bases  completely  and  expels  car- 
bonic acid  from  its  compounds,     (Winckler.) 

MandeUUe  of  Ammonia.  —  The  aqueous  acid  is  slightly  supersaturated 
with  ammonia  and  left  to  evaporate. — The  salt  is  very  diflicult  to  crys- 
tallise, and  generally  forms  a  yellowish  white  mass.  It  has  a  very  mild 
taste.  When  heated,  it  decomposes  in  the  same  manner  as  the  free  acid. 
—  It  dissolves  in  the  smallest  quantity  of  water  and  readily  in  alcohol. 
(Winckler.) 

Mandelaie  of  Potash.  —  Obtained  by  nearly  neutralising  carbonate  of 
potash  with  the  aqueous  acid,  so  that  the  liquid  retains  a  slight  alkaline 
reaction,  evaporating  to  dryness,  exhausting  the  dry  mass  with  alcohol, 
and  leaving  the  alcoholic  solution  to  evaporate.  White,  soft,  easily 
friable,  soapy  mass,  having  a  very  mild,  scarcely  saline  taste,  faintly 
resembling  that  of  sweet  almonds.  Decomposes  like  the  free  acid  when 
heated,  takes  fire  easily  and  bums  away  completely,  leaving  pure 
carbonate  of  potash.  —  Dissolves  very  readily  in  water  and  alcohol. 
(Winckler.) 
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ManddaU  of  Baryta.  —  Obtained  hj  decomposing  carbonate  of  baryta 
with  mandelic  acid. — 20  pts.  of  the  acid  decompose  13*38  pts.  of  carbonate 
of  baryta.  (1  At.  acid  :  1  At  BaO.CO'.)  —  The  salt  crystallises  readily 
in  small,  tolerably  hard  needles.  When  heated,  it  behaves  like  the  potash- 
salt.  —  It  is  much  less  soluble  in  water  than  the  potash-salt.    (Winckler.) 

Mandelaie  of  Magneda.  —  Crystallises  readily.     (Winckler  ) 

Mandelaie  of  Ltad.  —  Precipitated  as  a  white,  finely  crystalline  powder 
on  adding  mandelate  of  potash  to  neutral  acetate  of  lead.  When  care- 
fully heated  in  close  vessels,  it  yields  an  oil  which  appears  to  be  nearly 
pure  bitter  almond  oil.     Scarcely  soluble  in  water.     (Winckler.) 

3fandelate  of  Copper,  —  A  solution  of  sulphate  of  copper  is  precipi- 
tated by  mandelate  of  potash.  —  Fine  light  blue  powder.  Behaves  like 
the  lead-salt  when  subjected  to  dry  distillation.  — Nearly  insoluble  in 
water  and  alcohol.     (Winckler.) 

Liebig.    Wtncklor. 

CuO  40  ....  21-86                                21-5 

16  C   96  ....  52-46     5241 

/  ri   m»— 7  ••.•  o  o£     ■••....•       o*V0 

5  O    40  ....  21-86 

CMH'CuO« 183    ....  10000 

Mercuric  JfandelcUe.  —  Obtained  by  precipitating  mercuric  nitrate 
with  mandelate  of  potash.  —  Its  reactions  closely  resemble  those  of  the 
copper  salt     (Winckler.) 

Mandelate  of  Silver,  —  Obtained  by  precipitating  nitrate  of  silver 
with  neutral  mandelate  of  mercury.  White,  heavy^  crystalline  powder^ 
easy  to  wash.  Crystallises  from  its  aqueous  solution  saturated  at  the 
boiling  heat  in  rather  hard  crystals  having  a  slight  yellowish  colour. 

Liebig.      Winckler. 

AgO  116  ....  44-82                                     44-5 

16  C    96  ....  37-04     37*15 

7  H  7  ....  2-70    2-87 

5  0   40  ....  15-44 

CWH'AgO*  ....  259     ....  100-00 

Melts  at  a  somewhat  high  temperature  into  a  dark  mass,  and  yields 
the  same  products  of  decomposition  as  the  acid,  leaving  metallic  silver* 
(Winckler.) 

Mandelic  acid  dissolves  in  the  smallest  quantities  of  alcohol  and 
etJur.     (Winckler.) 
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Benzoate  of  Ethyl. 

C»H»*0*  =s  OH«0,C"H»,0». 

SCHEELB.     OpvM,  2,  141. 

THjfNARD.     Jfem.  (TArcueH.  2,  8. 

J.  Dumas  &  Pol.  Boullay.    J.  Pharm,  14,  113. 

WoHLER  &  LiEBiG.     Ann,  Pharm,  3,  274;  also  Pogg.  26,  472. 

Deyillb.    N.  Ann,  Chim,  Phys,  3,  188;  J.  pr,  Chem.  25,  353. 

Benzoic  ether,  Benzoevineeter* 

I'ormatum.  1.  When  alcohol  is  added  by  drops  to  benzoio  acid 
heated  to  its  eyaporating  point,  a  large  quantity  of  benzoic  ether  is 
produced.  (Gaultier  de  Claubry,  Oompt.  rend.  14,  591.)  —  When  benzoic 
acid  and  ether  are.  heated  together  in  a  closed  vessel  for  three  hours  to 
360^,  one-fourth  of  the  ether  is  converted  into  benzoate  of  ethyl.  From 
alcohol  and  benzoic  acid,  the  compound  ether  is  formed  at  1 00°.     (Ber- 

thelot,  Oompt,  rend.  37,  856.)  — ilcohol  and  benzoic  acid  maybe  dirtUled  together, 
repeatedly,  without  forming  any  compound  ether.  (Scbeele,  Th^nard.)  A  saturated 
solution  of  benzoic  acid  mixed  with  hot  alcohol  may  be  kept  for  weeks  in  a  warm  place 
without  forming  benzoic  ether.  (Liebig,  ^im.  PAarm.  65,  351). —  2.  Chloride  of 
benzoyl  forms  with  alcohol,  benzoic  ether  and  hydrochloric  acid.  (Wohler 
&  Liebig.) 

C"H«C10«  +  C*H«0«  =  CWHWQ*  +  HQ. 

3.  When  to  a  saturated  alcoholic  solution  of  benzoic  acid,  there  are 
added  a  few  drops  of  fuming  hydrochloric  acid,  or  better,  of  alcohol 
.saturated  with  hydrochloric  acid  gas,  the  mixture,  if  kept  at  a  gentle 
heat,  is  for  the  most  part  converted,  in  the  course  of  eight  or  fourteen 
days,  into  benzoic  ether.  —  As  a  very  small  quantity  of  hydrochloric  acid 
is  sufficient  to  effect  the  conversion,  it  is  probable  that  chloride  of  benzoyl 
is  formed  in  the  first  instance,  and  immediately  converted  into  benzoate 
of  ethyl  and  hydrochloric  acid,  from  which  a  fresh  quantity  of  chloride 
of  benzoyl  is  produced,  and  in  this  manner  the  process  is  continued.  — 

4.  When  tolu- balsam  is  subjected  to  dry  distillation,  a  mixture  of  toluol 
and  benzoic  ether  passes  over  towards  the  end  of  the  process.  (Deville, 
iV,  Ann.  Chim,  Phys,  3,  188.)  According  to  Scharling,  however,  the 
compound  ether  obtained  by  the  dry  distillation  of  tolu-balsam  is  not 
benzoate  of  ethyl,  but  benzoate  of  methyl  (p.  55),  —  5.  Cahours,  by 
subjecting  gum  benzoin  to  dry  distillation,  obtained  an  oil  which  was 
probably  impure  benzoic  ether.     {Bidl.  de  la  soc.  philoinat.) 

Preparation.  1.  A  mixture  of  3  parts  alcohol,  I  pt.  benzoic  acid  and 
li  pt.  hydrochloric  acid,  is  distilled,  the  receiver  being  changed  as  soon 
as  the  benzoic  ether  begins  to  pass  over:  the  ether  partly  floats  on  the 
water  and  partly  sinks.  (Scheele.)  ~  2.  When  4  pts.  of  alcohol  are 
distilled  with  2  pts.  of  benzoic  acid  and  I  pt.  of  fuming  hydrochloric  acid 
till  only  one-third  remains,  alcohol  passes  over  together  with  a  small  quan- 
tity of  benzoic  ether,  while  the  greater  part  of  this  ether  remains  in  the 
retort,  covered  with  a  mixture  of  alcohol,  hydrochloric  acid,  and  benzoic 
acid;  the  benzoic  ether  is  washed  with  hot  water  and  a  small  quantity  of 
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potash.  (Th^nahlT)  Dumas  Sc  BouUay  pour  the  distillate  baek  into  the  retort 
as  soon  as  half  of  the  liqaid  has  passed  over,  aud  repeat  this  treatment  once 
more;  precipitate  the  benzoic  ether  with  water;  wash  it  with  water;  digest 
with  oxide  of  lead  till  all  the  acid  is  removed,  and  distil.  —  H.  Kopp  passes 
hydrochloric  gas  into  an  aloholic  solution  of  benzoic  acid;  separates  the 
benzoic  ether  with  water;  washes  with  a  solution  of  carbonate  of  soda; 
dehydrates  with  chloride  of  calcium,  deoants,  and  rectifies.  {Ann.  Fharm, 
94,309.)  —  3.  Chloride  of  benzoyl  is  dissolved  in  alcohol,  the  solution 
being  attended  with  rise  of  temperature  and  evolution  of  hydrochlorlo 
acid.  As  soon  as  the  action  is  finished^  the  benzoic  ether  is  precipitated 
by  water,  repeatedly  washed  with  water,  dehydrated  by  agitation  with 
fragments  of  chloride  of  calcium,  then  decanted  and  distilled.  If  th»  liquid 
be  distilled  in  contact  with  the  chloride  of  calcium,  the  high  temperature  required  causei 
a  considerable  quantity  of  water  to  pass  over.      (Wohler  &  Liebig  )  —  4.   FrcnH 

Tolu-halsam.  The  mixture  of  toluol  and  benzoic  ether  obtained  by  the 
dry  distillation  of  tolu-balsam  is  slowly  heated  to  200°;  at  which  tempe- 
rature the  whole  of  the  toluol  distils  over.  The  residue  is  repeatedly 
distilled,  the  first  portion  only  of  the  distillate  being  collected  (free 
benzoic  acid  remains  in  the  retort)^  then  digested  with,  oxide  of  lead,  and 
distilled.     (DeviUe) 

Properties,  Colourless  oil,  having  a  faint  aromatic  odour  and  pungent 
taste.  Sp.  gr.  =10539  at  10' 5*"  (Dumas  &  Boullay);  106  at  IS"* 
(DeviUe);  1'049  at  14",  referred  to  water  at  the  same  temperature  as 
nnity  (Delffs,  N.  Jahrb,  Fharm.  1,  1);  10556  at  105°  or  1  0657  at  0° 
(H.  Kopp).  —  Boiling  point,  209°  (Dumas  &  Boullay);  207°  at  27"  46-4'" 
(Delfis);  212-9°  at  7455  mm,  (H.  Kopp).  —  Vapour-density  =5  406. 
(Dumas  &  Boullay.) 


DeviUe. 


Dumas  Wilhler 

&  Boullay.      &  Liebig. 

18  C    108     ,..,     72-37     73-32    ..».     7^*53     ....  71*90 

10  H   10     ....      6  56     7-87    ....      669     ....  608 

4  O   32    ....     21-07     18-81     ....     2078     ....  21-42 

C"HWO< 150     ....  100-00     100*00     ....  100-00     ....  10000 


Vol.  Deusitj. 

C-vapour 18  7-4880 

H-gas 10  0'69.3O 

0-ga« 2  2-2186 


Vapour  of  Benzoic  Ether..    2     10-3996 

1 6-1998 

DecomposUians,  1 .  Benzoic  ether  bums  in  the  air  with  a  bright  sooty 
flame.  (Scheele.)  —  2.  Chlorine  begins  to  act  upou  -it  at  temperatures 
between  60°  and  70°,  producing  at  first  hydrochloric  acid  and  chloride  of 
ethyl;  but  after  the  action  is  complete,  a  compound  of  chloride  of 
benzoyl  and  bichlorovinic  ether,  C"H*C1'0'>  distils  over  at  190°;  then  at 
195°,  chloride  of  benzoyl;  and  the  black  r3sidue,  which  boils  at  200°,  is 
a  mixture  of  benzoic  acid,  benzoate  of  ethyl,  a  black  fluid  mass,  and  a 
small  quantity  of  chloride  of  benzoyl.  (Malaguti,  Ann.  Ohm.  Phys. 
70,  874.)  —  3.  Benzoate  of  ethyl  treated  with  strong  nUric  acid 
(£.  Kopp),  or  with  a  cold  mixture  of  nitric  acid  and  oil  of  vitriol  (Lim- 
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prioht  &  List^  yields  nitrobenzoate  of  etbjl.  Wben  nitric  acid  alone  is 
nsed^  a  consiaerable  quantitj  of  the  componnd  ether  is  decomposed,  and 
free  nitrobensoio  acid  is  formed.  (E.  Kopp.)  —  4.  Benzoic  ether  treated 
with  strons;  aqneoas  potash  becomes  thick  and  nearly  solid;  if  water  be 
then  added,  a  portion  dissolres,  while  the  rest  sinks  to  the  bottom  and 
disappears /^dnally.  (Deville.) — The  ether  shaken  np  for  sometime 
with  potash,  disappears,  the  liquid  then  containing  alcohol  and  benzoate 
of  potash.  (Scheele,  Th6nard.)  —  5.  When  it  is  heated  with  a  mixture 
of  hydrate  of  potash  and  quick-lime,  hydrogen  is  evolved,  and  benzoate 
and  acetate  of  potash  are  produced.  (Dumas  &  Stas,  Ann.  Chim.  Fhys. 
73, 152.)  — 6.  Sodium  does  not  act  upon  benzoic  ether  in  the  cold;  the 
action  l>egins  at  60^  or  70%  and  is  rather  lively  at  100°.  The  liquid 
turns  brown,  and  yields,  without  evolution  of  gas,  a  solid  mixture  of 
hypobenzoylite  of  ethyl,  and  a  small  quantity  of  undecomposed  benzoate 
of  ethyl,  together  with  benzoate  of  soda  and  ethylate  of  sodium. 
(Lowig  &  Weidmann,  Pogg.  50,  105.)  —  Benzoic  ether  ia  not  attacked  by 
pentachloride  of  phosphorus.     (Cahoara.) 

Cornhinatwrn.  1.  Benzoic  ether  is  insoluble  in  cold,  and  sparingly 
soluble  in  hot  water.  —  2.  It  absorbs  ammoniacal  g<u,  forming  a  white 
mass,  which  is  resolved  by  water  into  undecomposed  benzoic  ether  and 
ammonia:  acids  accelerate  this  decomposition.  (Deville.)  —  When  left 
in  contact  for  some  time  with  aqueous  ammonia,  it  forms  benzamide.  — 
3.  With  bichloride  of  tin  it  forms  a  crystallisable  compound,  which  is 
diflScult  to  purify  and  very  apt  to  decompose.  (Lowig,  Oompt,  rend. 
21,  371.)  —  4.  It  dissolves  readily  in  alcohol  and  ether. 


n.  Sulphobenzoate  of  Ethyl. 

C«H"SH)^»  =  2C*HH),C"H*S«0». 

LiMPRiCHT  &  T.  UsLAR.    Ann.  Pharm.  102,  252. 

Absolute  alcohol  becomes  strongly  heated  in  contact  with  chloro- 
snlphobenzoic  acid  C^^H^Cl'S'O*;  hydrochloric  acid  and  chloride  of  ethyl 
are  given  off;  and  on  evaporating  the  liauid  over  the  water-bath,  sulpho- 
benzoate of  ethyl  remains  in  the  form  of  a  syrupy  residue  having  a  faint 
ethereal  odour.  —  It  dissolves  in  water  in  all  proportions,  and  cannot 
therefore  be  purified,  like  most  compound  ethers,  by  washing  with  water. 
On  heating  the  aqueous  solution,  the  ether  is  resolved  into  alcohol  and 
sulphobenzoic  acid.  The  ether  cannot  be  distilled  without  decomposition; 
when  heated  in  a  retort,  it  leaves  a  lar^  quantity  of  charcoal,  swells  up 
considerably,  and  yields  a  small  quantity  of  distillate  having  a  disagree- 
able odour.  Treated  with  gaseous  or  aqueous  ammonia,  it  yields  ethy- 
losniphobenzoate  of  ammonia. 


STHTLOSULPHOBENZOIC  ACID.  63 

IT.    Ethylosulphobenzoic  Acid. 

C"H^^»0"  =  C*H»0,HO,C^*H*S'0». 
LiMPRiCHT  &  T.  UsLAR.     Ann,  Pharm,  102,  255. 
Suiphobeniovinie  acid. 

Produced  in  the  form  of  an  ammonia-salt  by  dissolving  cblorosul- 
pbobenzoic  acid  in  alcoholic  ammonia,  or  bj  dissolving  salphobenzoic 
ether  in  alcohol  and  passing  ammonia  through  the  solution.  On  eva- 
porating the  liquid,  the  ammonia-salt  is  obtained  in  crystals;  and  by 
dissolving  these  in  water^  precipitating  the  ammonia  with  bichloride  of 
platinum,  removing  the  excess  of  platinum  by  sulphuretted  hydrogen, 
and  evaporating  the  filtrate  at  the  heat  of  the  water-bath,  ethytosulpho- 
benzoic  acid  is  obtained  in  the  form  of  a  yellowish  syrup,  which  does  not 
show  any  signs  of  crystallisation,  even  after  standing  for  several  days. 
The  acid  appears  however  to  be  crystallisable,  but  difficult  to  obtain  in 
the  crystalline  form  on  account  of  its  proneness  to  decomposition;  for  on 
decomposing  the  baryta-salt  with  an  equivalent  quantity  of  sulphuric 
acid,  and  evaporating  the  filtrate  over  the  water-bath,  a  syrup  was 
obtained  which  solidified  in  a  crystalline  mass  on  cooling,  but  on  being 
saturated  with  carbonate  of  baryta,  yielded  a  mixture  of  sulphobenzoate 
and  ethylosulphobenzoate  of  baryta. 

The  Ethylomdphchenzoatei  are  all  very  soluble :  they  are  most 
readily  prepared  from  the  ammonia-salt  by  precipitating  the  ammonia 
with  bichloride  of  platinum,  removing  the  excess  of  platinum  by  sul- 

C retted  hydrogen,  and  neutralizing  the   filtrate  with    the    required 

EihylomlphohemoaU  of  ammonia.  —  {Preparation,  pid.  nqt,).  The  solu- 
tion when  evaporated  yields  crystals  to  the  last  drop.  The  crystals  are 
four^sided  tables,  very  large  and  well-defined,  especially  when  separated 
at  a  winter  temperature,  and  have  a  very  distinct  cleavage  parallel  to  the 
shorter  side  of  the  base.  They  melt  at  about  185%  into  a  transparent 
viscid  mass,  which  does  not  solidify  till  cooled  below  150^;  if  the  heat  be 
raised  to  250^  or  above,  the  salt  froths  up  strongly  without  blackening, 
and  the  residue  left  after  the  frothing  has  ceased,  solidifies  in  a  crystalline 
mass,  which  dissolves  readily  in  water  or  alcohol,  and  crystallises  there- 
from in  small  nodular  crystals,  which  give  ofi*  ammonia  when  treated 
with  potash,  even  in  the  cold;  but  if  the  heat  is  raised  above  300% 
complete  decomposition  takes  place,  water,  benzonitrile,  benzoic  acid  and 
snlphnrons  acid  being  ^ven  off,  and  a  strongly  tumefied  charcoal  remain- 
ing behind.  The  salt  is  decomposed  by  potash- ley  even  in  the  cold,  with 
evolution  of  ammonia.  Heated  with  aqueous  potash  to  lOO*'  for  a  few 
hours  in  a  sealed  tube,  it  is  decomposed  into  salphobenzoic  acid,  alcohol 
and  ammonia. 


18  C 
13  H 

N 

28 

10  O 


Limpricht  & 

▼.  Uslar  {mean). 

108 

....     43-7 

43-8 

13 

....       5-2 

«       5  6 

14 

....       5-6 

5-8 

32 

....     130 

13-7 

80 

....     32-5 

311 

Ci»H»(NH<)S'OW.  247     ....  lOO'O    1000 
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The  salt  dissolres  readily  in  water  and  alcohol,  bat  is  insolable  in 
ether.    The  solatlons  are  neutral  to  test  paper. 

Ethylosulphobtfiaoaie  of  Soda,  —  Prepared  as  abore,  or  by  mixing 
aqneons  solution  of  the  ammonia-salt  with  carbonate  of  soda,  eyaporai- 
ing  over  oil  of  vitriol  at  a  very  gentle  heat,  boiling  the  drf  residue 
with  absolute  alcohol  and  leaving  the  alcohol  to  evaporate.  Milk-white 
needles  united  in  nodules  easily  soluble  in  water  and  alcohol* 


&  ▼•  Usbr. 

N« 31     ....      9-1     »-5 

2  S  32    ....     127 

10  O    80    ....     31-8 

C»H9NaS»0»  260    ...  100-0 

The  salt  appears  to  contain  2  At.  water  of  crystallisation,  part  of 
which  is  ^ven  off  in  drying  over  oil  of  vitriol.  Two  crops  of  crystals 
which  had  stood  for  several  days  over  oil  of  vitriol,  gave  off  5*3  and 
5'7  p.c.  water  at  100".    (2  At  =  Q'^  per  cent.) 

ElhylomtphohenzoaU  of  Baryta^  crystallises  after  some  time  from  a 
hiffhly  concentrated  aqueous  solution^  in  small,  well  defined,  rhombic 
tables,  which  when  left  over  oil  of  vitriol^  give  off  their  water  of  oiys- 
tallisation  and  fall  to  pieces. 

# 

Limpiidit 
&  V.  Udar. 

CWH»«H)» 227-0    ....    77*2 

B» 68-6    ....    22-8     22'7 

C»H»BaS20" 295*6    ....  100*0 


EikyUmLlphohentoaU  of  SUwr.  —  By  decomposing  the  baryta-salt  with 
sulphate  of  silver  and  concentrating  the  filtrate  at  a  gentle  heat,  the 
silver-salt  is  obtained  in  small  transparent  needles  arranged  in  concentric 
groups.     (Limprioht  &  r.  Uslar.)   ^ 


Benzo^ycolic  Acid. 

C»«HW  =  C»«HH)«,C*IPO». 

Ad.  StrbcKer.     (1847.)    Ann.  Fharm.  68,  54. 

N.  SocoLOPP  &  Ad.  Strecker.    Ann,  Fharm.  79|  369;  80,  18. 

GossMANN.     Ann.  Fharm.  90,  181. 

EormcUion  and  Freparation,     1*  Dry  hippnric  acid  is  rubbed  up  to  a 
thin  paste  with  commercial  nitric  acid,  and  a  ounent  of  nitric  oxide  gas 
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pKassed  into  the  mixture,  which  ia  kept  cold  and  frequently  stifred; 
nitrogen  gafl  is  then  evolved  and  the  hippuric  acid  diasolves.  When  the 
liquid  exhibits  a  green  colour  (which  it  does  after  five  or  six  hours)^  part 
of  the  benzogljcolic  acid  is  already  separated  in  the  crystalline  state. 
The  portion  which  still  remains  dissolved  is  for  the  most  part  precipitated 
by  treating  the  liquid  when  cold  with  a  large  quantity  of  water.  The 
yellowish  crystalline  mass  obtained  by  filtering  and  washing  out  the  acid 
liquid  is  suspended  in  water  and  neutralized  with  milk  of  lime,  the  paste, 
which  is  thin  at  firsts  then  solidifying  into  a  hard  mass;  the  liquid 
obtained  by  heating  is  filtered  while  still  hot;  and,  as  the  filtrate  cools; 
the  lime-salt  crystallises  in  slender  needles,  which  may  be  rendered 
colourless  by  washing  with  a  small  quantity  of  cold  water,  and  pres- 
sure between  paper.  —  The  somewhat  yellowish  mother-liquor  may  be 
decolorised  by  animal  charcoal,  but  sfenerally  contains  a  small  quanti^ 
of  bensoate  of  lime.  —  The  acid  liquid  which  has  run  off  from  the  crude 
benzoglyeolic  acid  still  retains  in  solution  a  small  quantity  of  that  aoxd| 
which  may  be  separated  from  It  by  neutralising  it  exactly  with  carbonate 
of  potash,  ciystallising  out  the  nitrate  by  repeated  evaporation,  and  mixins 
the  last  mother-liquor  with  strong  nitric  acid.  The  benzoglycolic  acid 
thus  separated  is  generally  contaminated  with  a  large  quantity  of  benzoic 
acid,  which  however  may  be  removed  by  exactly  neutralising  one  half  of 
the  mixture  with  lime,  mixing  it  with  the  other  half^  evaporating  to 
dryness,  and  extracting  the  benzoic  acid  from  the  residue  by  means  of 
ether  (being  the  stronger  acid  of  the  two,  it  remains  in  the  ^ee  state); 
bonzoglycolate  of  lime  is  then  left  undissolved.  —  By  dissolving  the  lime- 
ealf  in  water,  and  decomposing  it  with  hydrochloric  acid,  pure  benzogly- 
colic acid  is  obtained  as  a  white  crystalline  powder;  larger  crystals  are 
obtained  by  dissolving  the  lime-salt  in  alcohol,  decomposing  it  with 
sulphuric  acid^  filtering  from  the  gypsum,  and  leaving  the  filtrate  to 
evaporate.     (Socoloff  &  Strecker.) 

2.  Hippuric  aoid  is  dissolved  in  excess  of  moderately  dilute  potash-ley, 
and  chlorine  gas  passed  slowly  through  the  liquid,  which,  as  soon  as  the 
evolution  of  nitrogen  gas  is  terminated,  is  carefully  neutralised  with 
hydrochloric  acid,  then  concentrated  by  the  application  of  a  gentle  heat, 
and  mixed  with  a  slight  excess  of  hydrochloric  acid;  the  solution  then 
solidifies  in  a  crystalline  mass.  If  the  liquid  be  kept  warm,  the  benzo- 
glycolic acid  separates  in  yellow  oily  drops  which  solidify  in  the  crystal- 
fine  form  on  cooling.  For  purification,  the  acid  is  dissolved  in  ether, 
and  the  ether  carefully  distilled  off  from  the  watery  layer  below 
It;  the  acid  then  separates  as  in  oil,  in  the  midst  of  the  water. 
(Gossmann.) 

Properties.  Prisms  of  37^  40'  and*  142''  20',  frequently  taking  the 
form  of  thin  plates. — Melts  when  heated  and  solidifies  in  the  crystalline 
form. 
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DecampotUiam.  The  aoid  wben  boiled  for  some  time  with  waier^  is 
gmdaally  resolved  into  gljcolio  and  benzoic  acids: 

CWH«08  +  2HO  -  C"H«0*  +  C*UHy. 

A  more  rapid  decomposition  is  effected  by  boiling  the  acid  with  w&ter 
containing  a  little  sajphuric  acid.  (vid.  Glycotic  acid,)  —  2.  Benzoglj- 
colic  acid  heated  aboye  its  melting  point  gives  off  vapours  containing 
benzoic  acid^  which  excite  coughing,  and  leaves  a  small  quantity  of  easily 
combustible  charcoal. 

CofmbinatumM.  a.  The  aoid  dissolves  very  sparingly  in  cold,  more 
readily  in  hot  water.  When  boiled  with  a  quantity  of  water  not  suffi- 
cient to  dissolve  it,  it  m^ts  into  oily  drops.  • 

b.  BentoglycdUUes,  —  The  acid  neutralises  bases  completely.  The 
salts  have  a  faint  but  peculiar  taste.  They  are  for  the  most  part  jsolnble 
in  water,  many  also  in  alcohol.  From  the  greater  number  of  them, 
the.benzoglycolic  acid  is  separated  in  the  crystalline  form  on  the  addition 
of  stronger  adds.  They  may  be  boiled  with  water  for  a  long  time 
without  perceptible  decomposition. 

BemoglyedaU  of  Ammonia,  —  Obtained  by  saturating  the  acid  with 
ammonia,  or  by  decomposing  the  lime-salt  with  carbonate  of  ammonia.--* 
GKves  off  ammonia  when  evaporated. 

Benzoglyeolate  of  Potash  "-^FTe^parei  like  the  ammoniaHndt  — -  Very 
easily  soluble  in  water  and  alcohol.  By  spontaneous  evaporation  it  forma 
cauliflower-like  masses.  From  a  hot-saturated  solution  it  crystallises 
in  broad,  very  thin  plates,  on  cooling. 

Benzoglycclate  of  Soda,  —  Crystnllises  more  readily  than  the  potash- 
salt  ;  from  a  hot  saturated  solution,  it  separates  on  cooling  in  rather 
large  rhombic  tables.  At  100^  it  givea  off  21-08  p.  c  (6  At)  water, 
and  becomes  opaque,  but  retains  its  lustre. 

Ai  100^  Socoloff  &  Strecker. 

NaO   31-2    ....    15-43 15-42 

CgH^py 171-0    ....    84-57 

C»«irNaO«....  202-2    ....  100*00 

BemoylycoUUe  of  Baryta.  —  Delicate  silky  needles,  which  give  off 
6'6d  p.  c.  (2  At.)  water  at  lOO"". 

Soooloff  St  Strecker. 

BaO   76-6    ....    30'94    30-92 

CMH7(y 171-0    ....     6906 

CMH?BaO»....  247-6    ,.;.  100-00 

Bemoylycolate  of  Lime.  — Obtained  by  saturating  the  acid  with  milk 
of  lime  (p.  65).  —  Delicate  silky  needles,  united  in  concentric  groups. 
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CrfHanUed. 

Socoloff  &  Strecker 

V/ttV^   •>••< 

•••••••••••••••        mO        •••• 

13-46 

13-33 

18  C  

108     .... 

51-92 

5203 

8  H 

••■■•■•■«•!••■•                  O             •••• 

3-85 
30-77 

4-16 

8  0  

64     .... 

30-48 

C«H7CaO»  +  Aq...  208     ....  10000     100*00 

Tli6  CTTBtalliBed  salt  gives  off  4*24  p.  o.  (t  At)  water  at  120°.  — It 
dissolves  in  43-32  pts.  of  water  at  ll''  and  in  7*64  pts.  at  lOO''.  Hie 
eolation  saturated  at  the  boiling  heat  often  deposits  bat  a  small  quantity 
of  salt  on  coolings  bat  if  it  be  then  strained,  it  becomes  tnrbid,  and  in  a 
few  seconds  solidifies  to  a  thick  jelly;  if  the  liqoid  be  then  filtered,  the 
mother-liqnor  generally  solidifies  a  second  time. 

BewBoglycclate  iif  Ifcignetia,  —  Prepared  by  mixing  the  boiling  sola- 
tions  of  sulphate  of  magnesia  and  benzoglycolate  of  lime,  and  exhansting 
with  alcohol  the  solid  mass  which  forms  en  cooling.  Long,  very  slender 
needles. 

a 

BenzoglycolaJte  of  Zinc. — A  solution  of  the  lime-salt  saturated  at  the 
boiling  heat,  and  mixed  with  chloride  of  zinc,  yields  on  cooling,  long 
thin  needles,  which  completely  fill  the  vessel;  they  are  separated  bv 
filtration,  washed  with  water,  pressed  between  paper  and  recrystallised. 

—  The  crystals  give  off  1471  p.  c.  (4  At.)  water  at  100°. 

At  \Wf.  Soodoff  &  Strecker. 

ZnO   40-6     ....     19-19     19-42 

C^IFO' 171-0    ....     80-81 

"    •  •     •  <  •    •    '•  ■  ■ 

CMH7ZnO«....  211-6    ....  lOO'OO 

Bmzoglycotate  of  Lead,  —  a.  iSbsi^anV. -^Wlien  the  cold  solution  of 
the  lime-salt  is  precipitated  by  bajsic  acetate  of  lead,  the  precipitate 
partially  washed,  then  immersed  in  cold  water,  and  the  liquid  filtered, 
the  filtrate  yields  after  a  while,  short  slender  needles  united  in  stellate 
groups;  they  may  be  freed  from  adhering  carbonate  of  lead  by  elutriation. 

—  The  crystals  give  off  2-63  p.  c.  (2  At.)  water  at  100°. 

At  100^  Soooloff  tt  Strecker. 

6  PbO  672    ....    79-72    79-71 

C^WQf 171     ....    20-28 

CWH'Pb08,5PbO  ....  843    ....  10000 

The  precipitate  obtained  by  mizinji^  a  boiling  solution  of  the  lime  salt  with  neutral 
acetate  of  lead,  ia  a  miztore  of  several  basic  salts  containing  75-6  per  cent,  of  oiide  of 
lead. 

5.  /Ssa^i&onc.— The  cold  aqueous  solution  of  the  lime-salt  forms 
with  solution  of  neutral  acetate  of  lead,  an  abundant,  curdy,  flocculent 
precipitate  which  dissolves  sparingly  in  cold  water,  and  when  boiled  with 
water,  first  melts  and  then  dissolves  in  it  completely;  the  liquid,  yields 
on  cooling,  first  an  amorphous  deposit  and  afterwards  crystals.  When 
the  original  precipitate  is  covered  with  a  quantity  of  cold  water  sufficient 
to  dissolve  it  completely,  and  the  solution  filtered,  the  sesquibasio  salt 
separates  at  first  in  hemispherical  groups  of  crystals  which  melt  at  100°, 
giving  off  3*83  p.  o.  (6  At)  water. 

f2 
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Soooloff  &  Strecker. 

3  PbO 336  ....  49-56  49*29 

2CMH'(y  342  ....  50-44 

2CWH7Pb07,3PbO.    678    ....  10000 

c  Monobasic,  —  The  motlier-liquor  of  b,  after  standing  for  some  time> 
deposits  the  neutral  salt  in  crystals  which  resemble  those  of  the  salt  o^ 
and  melt  with  partial  decomposition  at  100°. 

At  100".  Soooloff  &  Strecker. 

PbO 112     ....    39*58     39-27 

C"H7(V  171     ....    60-42 

C"H7Pb08  ....     283    ....  100-00 


Ferric  Benzoglycolate,  —  The  solntion  of  the  lime-salt  yields  with 
ferric  hydrochlorate,  a  flesh-coloured  precipitate  insolnble  in  water,  which 
becomes  darker  on  the  surface  when  dried.  After  drying  in  the  air^  it 
gives  ofi*  27*36  p.  c.  (28  At.)  water  at  lOO''. 

At  100^  Socoloff  &  Strecker. 

2FeSO»    156    ....    23  32    23-27 

3C»Hy(y  513     ....     76-68 ^ 

•  2  FeK)»,3CMH70'  669    ....  100-00 

'BeifVioglyedlate  of  Copper,  — A  boiling  saturated  solntion  of  the  lime- 
salt,  mixed  with  nitrate  of  copper,  yields  on  cooling  an  abundant  crop 
of  blue  rhombic  tables,  which  may  be  washed  with  cold  water  and  recrys- 
tallised.  The  crystals  become  green  and  opaque  at  100^,  but  retain  their 
lustre;  they  dissolre  sparingly  in  cold,  somewhat  more  readily  in  warm 
water;  when  they  are  heated  with  a  quantity  of  water  not  sufficient  to 
dissolve  them,  the  undissolved  portion  forms  a  green  powder,  probably 
consisting  of  anhydrous  salt. 

Ben$oglyoohie  of  Silver,  —  The  neutral  ammonia-salt  is  precipitated 
by  nitrate  of  silver,  and  the  precipitate  washed  with  very  cold  water  and 
recrystallised  from  boiling  water. 

White  microscopic  crystals  which  quickly  blacken  in  the  light  when 
moist;  they  dissolve  sparingly  in  cold,  readily  in  boiling  water. 


Benzoglycolic  acid  dissolves  readily  in  alcohol  and  ether. 

The  alcoholic  solution  of  benzoglycolic  acid  gives  off  a  peculiar  odour 

*when  Uft  to  stand  for  some  time.     An  alcoholic  solution  of  benzoglyco- 


18  C  

7  H ;.., 

...  108 
...      7 
...  108 
...    64 

....    37*63 
....       2-44 
....     37-63     . 
....     22-30    . 

Soooloff  &  Strecker. 

37-76 

2-57 

3764 

2203 

Ag 

8  O  

CWH'AgO* 

...  287 

....  100-00 

100-00 
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late  of  lime,  in  which  an  additional  quantity  of  lime-salt  is  suspended^ 
yields^  when  hydrochloric  acid  gas  is  passed  into  it^  not  benzoglycolic 
but  benzoic  ether. 


Hippuric  Acid. 

C*»NH»0«  =  C"AdH^O». 

FouROROY  &  Vauc^ublin.     (1799.)    A.  Tr,  6,  197,  87,  199. — Scher.  J. 

2,   432.  —  Farther  Ann.  Chim.  69. 
LiEBio.   (1830.)   Fos^.  17,  389;  also  Br.  Arch.  34,  237; — Ann.  Pharm. 

12,  20. 
Dumas  &  Pelioot.    Ann.  Chim.  Fhys,  57,  327;  Ann.  Pharm.  14,  69. 
MiTSOHBRLicn.     Poffff.  33,  335. 

Pblouze.    Ann.  Pham^  26,  60;  also  •/.  pr.  Chem.  13,  420. 
Fbhlino.     Ann.  Pharm.  28,  48. 

Urb.    J.  Pharm.  27,  646— J.  Chem.  Mid.  17,  648.— -ffep«r<.  75,  61. 
ScHWARZ.     Ann.  Pharm,  54,  29;  75,  195. 
DsssAiGNBs.     Compt,  rend.  21,  1224;   N.  Ann,  Chim.  Phys.   17,  15; 

J.  pr.  Chem.  37,  244. 

Hippursdure,  Urituibtre,  Pferdehanu/ktre,  Acide  Ai/iymrtgiitf.-^DiBCOTered  in 
hone-urine,  by  Fourcroy  &  Vanquelin,  but  miaUken  for  nric  add  ;  recognised  as  a 
distinct  substance  by  Liebig. 

Sources.  In  the  urine :  a.  Of  man^  —  in  small  quantity  only,  under 
normal  conditions  (Liebig,  Ann.  Pharm.  37,  82);  abundantly  in  diabetes 
(100  pts.  of  urine  yielded  0'025  of  crystallised  hippuric  acid:  Lehmann, 
J.  pr.  Chem.  8,  552;  HUugeld,  J.  pr.  Chem.  8,  552);  the  urine  of  a  girl 
thirteen  years  old,  whose  food  consisted  of  apples  with  a  little  bread  and 
water,  contained  as  much  hippuric  acid  as  that  of  herbivorous  animals. 
(Pettenkofer,  Ann.  Pharm.  53,  86.)  —  Respecting  the  opourrcnce  of  hippuric 
acid  in  human  urine,  see  also  Duchek  (Schmidt's  Jakri.  d.  gts.  Med.  84,  8),— 
b.  Of  horseSf  especially  when  worked  but  not  overworked.  (Liebig, 
HiierehcmUf  3  Aufl.  s.  86.)  Riding-horses  yield  abundance  of  hippunc 
acid;  agricultural  horses  yield  benzoic  acid  (firdmann  k  Marchand, 
J.  pr.  Chem.  26,  492) ;  the  urine  of  riding-horses  which  had  before 
contained  only  hippuric  acid,  yielded  benzoic  acid,  when  they  were  put 
to  harder  work  (Hulstein,  N.  Br.  Arch.  QQy  274);  hippuric  acid  is 
present  in  the  urine  of  horses  when  they  are  fed  on  oats  and  hay,  not 
when  they  are  fed  on  barley  and  straw .  (Lauderer,  N.  J.  Pharm.  20, 
288.) —  c.  Of  oxen^ —  only  when  they  are  fed  on  distillery  refuse  (Schwarz, 
Ann.  Pharm.  54,  31);  —  d.  Oi  cameU,  —  in  large  quantity  (Schwarz);  — 
e.  Of  elephants.  —  In  guano  (E.  Marchand,  N.  J.  Pharm.  7, 134);  in  the 
excrements  of  the  caterpillars  of  butterflies  and  hawk-moths,  and  also 
in  those  of  the  insects  themselves  (J.  Davy,  iV'.  JSd.  Phil.  J.  45,  17); 
in  ox- blood  (Verdeil  &  Dolfus,  Ann.  Phat-m.  74,  215);  in  the  scales 
formed  in  ichthyosis  (Schlossberger,  Ann.  Plmrm.  90,  378). 

Formation.  1 .  The  compound  of  glycocol  with  oxide  of  zinc  placed 
together  with  chloride  of  benzoyl  in  a  close  vessel,  yields  hippuric  acid 
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aD4  chloride  of  nnc,  slowly  a^  ordinary  toQiperaturQi^  moz)9  quickly  at 
.  120^.     (D^ssaigoes,  Compt.  rend.  37^  492):. 

C^NH«0*,ZiiO  +  C"H»C102  -  C»»NH«0«  +  ZnCl  +  HO. 

Hippuric  acid  is  also  obtained  by  heating  glycocol  with  benzoic  acid 
in  a  sefued  tabe.  If  the  action  be  continued  for  12  days  at  160°,  and  the  contents 
of  the  tube  then  treated  with  hot  water^  a  solution  is  obtained  which  on  cooling  deposits 
three-fourths  of  the  original  quantity  of  benzoic  acid ;  and  the  mother-liquor  when  con- 
centrated yields  hippuric  acid  ip  Ipng  prisms  together  with  an  additional  quantity  of 
benzoic  add.  The  water  leaves  undissolved  a  fine  white  tastdeos  powder,  partly  soiuble 
in  potash.     (Dessaignes,  N,  J,  Pharm.  32,  44.) 

2.  Benzoic  acid  is  oonTerted  into  hipparic-aoid  ia  tbd  animal  oiganiam. 
—  The  crystals  resembling  nitre  found-  some  time  a^  in.  the  urine  of  a 
dog  which  had-  swallowed  half  a  drachm  of  benzoic  aoid^  were  probably 
hippuric  acid.  (Woliler,  Be^'zelius  Lekrb,  4  Aufl.  Bd.  iy.  376.)  Urine 
voided  two  hours  after  swallowing  benzoic  acid  or  a  soluble  benzoate 
does  not  contain  uric  acid,  but  when  mixed  with  -^  of  hydrochloric  aoid 
and  eyaporatedy  yields  crystals  of  hippuric  &id,  which  wiien  mixed  with, 
dilute  nitric  acid  and  evaporated  to  dryness,  produces  a  fine  red  purple 
colour  with  ammonia.  (Al.  Ure,  EeperL  75,  61;  farther,  J.  Fharm.  27, 
646.)  Keller,  before  going  to  sleep,  took  2  grammes  of  benzoio  aoid; 
the  urine  voided  in  the  morning  had  an  uncommonly  strong  acid  reaction, 
and  yielded  crystals  of  hippuric  acid  when  mixed  with,  hydrochloric  acid 
after  concentration,  and  moreover  contained  urea  and  uric  aoid  in  normal 
proportion.  {Ann.FhaiTn.  43, 198;  compare  H.  Schwarz,  Ann,  Pham^  54, 
32.)  A.  B.  Garrod  found  hippuric  acid  in  his  urine  after  taking  between 
20  and  30  grains  of  benzoic  acid.  The  crystals  of  hippuric  acid  were 
mixed  with  granules  of  uric  acid,  which  remained  undissolved  when  treated 
with  alcohol.  The  hippuric  acid  obtained  from  the  alcoholic  solution 
did  not  give  with  nitric  acid  and  ammonia  the  reaction  observed  by  Ure; 
the  urine  contained  as  much  uric  acid  as  when  no  benzoic  acid  was  taken. 
(FhU.  Mag,  J.  20,  501;  J.pr,  Chem,  27,  356.)  —  Marchand,  after  taking 
30  grains  of  benzoic  acid,  found  39*2  giains  of  hippuric  acid  in  his  urine. 
The  benzoic  acid  must  have  taken  up  carbon,  as  otherwise  it  could  only 
have  yielded  34-23  grains  of  hippuric  acid.  If  ONHH)*  were  added  to 
the  benzoic  acid,  30  grains  of  the  latter  would  yield  44*01  grains  of 
hippuric  acid.     («/.  pr.  Chem,  35,  309r}. 

Preparation,  A.  From  horfei  or  coai  urine,  —  Horse-urine  super- 
saturated with  hydrochloric  acid  yields,  after  a  while,  a  yellowish  brown 
precipitate  of  impure  hippuric  acid.  (Liebig,  Fogg,  17,  389.)  —  Horse- 
urine  mixed  with  hydrochloric  acid,  seldom  yields  hippuric  acid  without 
evaporation;  hence  it  should  be  evaporated  to  •)-  or  |,  then  mixed  with 
hydrochloric  acid  and  the  crystallised  hippuric  acid  purified.  (Schwarz, 
Ann,  Fharm,  54,  29 ;  see  also  Dessaignes,  N,  J,  Fharm,  32,  45.)  — 
100  pts.  of  cows'  urine  mixed  with  2  or  3  pts.  of  crude  hydrochloric  acid; 
deposit  hippuric  acid.  (Riley,  Chem,  Soc.  Qu.  J,  5,  97;  iV'.  J,  Fhai^m* 
22,  354.)  —  2.  The  fresh  urine  of  horses  or  cows  is  immediately  mixed 
with  excess  of  milk  of  lime;  boiled  for  a  few  minutes;  strained;  the 
filtrate  evaporated  to  f  or  -^-j,  according  to  the  degree  of  concentration, 
and  supersaturated  with  hydrochloric  acid.  (Gregory.)  Fresh  cows' 
urine  is  mixed  with  hydrate  of  lime;  boiled  up  once,  decanted  from  the 
lime,  and  evaporated  to  J,  then  supersaturated  with  hydrochloric  acid 
when  cold,  and  the  hippuric  acid  collected  after   12   hours.      If  tfae 
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boiBng  with  mSlk  of  lime  be  longer  oontianed,  a  brown^  rennoQs  body  is 
prodnoed  whic&  greatly  interferes  with  the  purification  of  the  hippario 
add.  (Stadeler,  Ann.  Pharm.  77,  18.)  —  3.  Fresh  horse-urine  is  mixed 
with  excess  of  sulphate  of  zinc;  the  liquid  together  with  the  resulting 
precipitate  evaporated  to  ^  or  -|-  of  the  originiJ  bulk,  filtered  ouickly,  the 
residue  washed  with  a  small  quantity  of  hot  water,  and  the  hippnrate  of 
sine  in  the  filtrate  decomposed  by  means  of  dilute  hydrochloric  or  sul- 
phuric acid.  Hippnric  acid  then  separates  in  the  form  of  a  white  magiha, 
which  may  be  washed  with  cold  water,  pressed  between  filtering  paper, 
and  reciystallised.     (J.  L5we,  J.  pr.  Chan.  65,  372.) 

Hippnric  acid  separated  by  hydrochloric  acid  has  a  brownish  colour 
and  disagreeable  nrinary  odour,  and  Jtherefore  requires  further  purifica- 
ti<m:  a.  The  solution  is  boiled  with  quick  lime;  the  filtrate  mixed  at 
tiie  boiling  heat  with  chloride  of  lime  till  the  urinary  odour  is  destroyed; 
animal  charcoal  then  added  till  the  liquid  becomes  colourless;  and  the 
filtrate  is  mixed  with  hydrochloric  acid  and  'left  to  cool.  (Liebig,  Fogg, 
17,  889.)  —The  nrine  arftporated  to  a  syrup  is  mixed  with  an  ^oal  volume  of  crude 
hydrochloric  acid,  chlorate  of  potAi  added  till  the  liquid  becomes  colourless,  and  the 
-solntion  left  to  cool.  The  chlorate  of  potksh  merely  decomposes  the  resin  snd  extrac- 
tire  matters.  (Rieckher»  Jahrb.  pr.  Pharm.  10,  244.) — The  method  of  purification 
with  chloride  of  lime  (or  hydrochloric  acid  and  chlorate  of  potash)  must  be  rejected, 
because  a  portion  of  the  hippnric  acid  is  thereby  converted  into  benzoic  acid.  (Dumas 
&  Peligot,  Schwan.)  —  h.  The  crude  hippnric  acid  is  once  recrystallised, 
dissolved  in  caustic  soda,  and  the  solution  while  boiling  hot  mixed  with 
successive  small  portions  of  nianganate  of  potash,  till  a  filtered  sample 
dropped  into  excess  of  hydrochloric  acid  produces  a  pure  white  preci- 
pitate; the  liquid  is  then  filtered  and  the  pure  hippnric  acid*  precipitated 
by  addition  of  hydrochloric  acid.  (GOssmann,  Ann.  Pharm.  99,  878.) 
[Is  not  this  method  open  to  the  same  objection  as  the  preceding?  W.]_(;.  The 
crude  acid  is  pressed,  mixed  with  10  pts.  of  boiling  water  and  excess  of 
milk  of  lime;  the  strained  and  expressed  liquid  mixed  with  solution  of 
alum  till  the  alkaline  reaction  disappears,  and  left  to  cool  to  40'';  car- 
bonate of  soda  added  as  long  as  a  precipitate  is  formed;  and  the  solution 
strained,  pressed,  and  precipitated  by  hydrochloric  acid.  The  precipitated 
hippuric  acid  is  washed  with  water,  pressed,  and  dissolved  in  ooiling 
water;  blood-charcoal  added  (1  oz.  to  a  pound  of  hippuric  acid);  and  the 
solution  filtered  through  paper  while  still  at  the  boiling  heat.  (Bensch, 
Ann.  Pharm.  58,  267.)  —  d.  The  crude  acid  is  boiled  with  milk  of  lime, 
the  greater  part  of  the  fibrin  then  goiuff  down  with  the  precipitate;  the 
filtrate  precipitated  with  excess  of  carbonate  of  soda,  boil^,  filtered 
again,  and  precipitated  with  chloride  of  calcium,  the  carbonate  of  lime  as 
it  falls  down  carrying  the  colouring  matter  with  it,  —  then  filtered  a 
thiid  time,  and  precipitated  with  hydrochloric  acid.  (Schwarz,  Ann. 
Pharm.  54,  29.)  —  e.  The  crude  acid  ia  suspended  in  an  equal  quantity 
of  water,  mixed  with  -1^  of  nitric  acid  of  sp.gr.  I'd,  filtered  after  24 
hours  and  washed  with  cold  water.  (Hutstein,  iV.  Br.  Arch.  66,  274.  — 
/.  The  crude  acid  dissolved  in  a  large  qua.otity  of  water  is  boiled  for  some 
time  with  finely  divided  zinc;  a  small  quantity  of  recently  ignited  animal 
charcoal  added  to  the  boiling  liquid  as  soon  as  the  action  upon  the  zinc 
becomes  weak ;  and  the  liquid  filtered  into  dilute  hydrochloric  or  sul- 
phuric acid.  For  purifying  considerable  quantities  of  hippnric  acid,  the 
crude  acid  dissolved  in  the  smallest  possible  quantity  of  water,  is 
neutralised  with  carbonate  of  soda,  a  slight  excess  of  sulphate  of  zinc 
added;  the  liquid  boiled  for  a  short  time  with  animal  charcoal,  and  then 
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firtered  into  dilute  snlpharic  acid.  (Lowe.) — [From  admixed  benixoid 
acid,  crystallised  hippuric  acid  is  purified  by  pouring  a  little  water  on  the 
mixture,  adding  ether  and  agitating,  whereby  the  benzoic  acid  is  com- 
pletely dissolved.     (Liebig.)J 

B.  From  human  urine,  —  The  fresh  urine  is  evaporated  to  a  syrap 
oyer  the  water  bath,  mixed  with  a  small  quantity  of  hydrochloric  acid,  and 
shaken  up  with  an  equal  volume  of  ether^  which  dissolves  the  hippurio 
acid.  If  the  ethereal  solution  does  not  separate  in  the  course  of  an  hour, 
a  quantity  of  alcohol  =77  ^^  ^^^  hxsXk.  of  the  mixture  should  be  added  : 
the  liquid  then  immediately  divides  into  two  layers.  The  upper  liquid, 
in  addition  to  the  hippurio  acid,  contains  a  small  quantity  of  urea 
dissolved  by  the  alcohol;  it  is  therefore  shaken  up  with  a  little  water, 
which  takes  up  the  alcohol  and  the  urea,  while  the  hippurio  acid  remains 
dissolved  in  the  ether.  The  hippuric  acid  which  crystallises  as  the  ether 
evaporates,  is  oolonred  yellowish  or  brown  by  a  resinous  substance,  which 
however  is  easily  removed  by  a  little  blood-charcoal.  (Liebig,  Ann, 
Fharm.  50,  JTO.) 

Fropfrtiei.  Long,  transparent,  colourless  or  milk-white  prisms, 
belonging  to  the  right  prismatic  system.  Cleavage  parallel  to  the 
^-faoes,  u\  u,  y  and  «;  t*  :  u'  =  80°  8';  «'  :  «  =  99°  52;  »  :  w  =  214°  49' 
(Dauber,  Ann.  Fharm.  74.  202);  u  :  »'=  80°  1';  u'iu  =  99°  59';  %  :  t= 
98°  30'  :  y  :  y  =  88°  30' ;  *  :  u  =  1 14°  49' ;  y  :  «  =  123°  15'.  (Schabus 
Wien.  Ahad.  Ber.  185Q,  2,  211.)  The  ratio  of  the  axes  is  I  :  09760  : 
1-1605  (Dauber);  =  1  :  097442  :  1-2606.  (Schabus.)  —  Reinsch,  by 
spontaneoos  evaporation  of  the  solution,  obtained  crystals  resembling 
octohedrons.  (Jahrb.  pr.  Fharm.  20,  217.)  —  The  crystals  have  an 
unctuops  diamond  lustre.  Sp.  gr.  1*308.  (Schabus.)  In  preparing  hipparic 
ether  from  hippuric  acid  and  alcohol,  Liebig  observed  hippuric  acid  in  cauliflower-like 
masses.  Schwarz  {Ann,  Pharm,  75,  101)  iii  preparing  hippunc  ether  observed  the 
same  kind  of  masses  to  form  in  the  mother-liquor;  they  separated  unaltered  from  their 
hot  aqueous  solution,  but  on  dissolving  them  in  ammonia  and  adding  hydrochloric  acid,  ■ 
the  hippuric  acid  was  precipitated  in  the  crystalline  form.— x  The  acid   melts  when 

heated,  and  solidifies  in  the  crystalline  form.  It  reddens  litmus  slightly, 
but  does  not  taste  sour, 

fl^w*      Dumas  &    Mitscher-    f^'^f'  8ohwar», 

^^^'^'      Peligot.  lich.        ^"^i!^  amorphous. 

18  C 108  ....  60-74  ....  60-69  ....  60-5  ....  6063     59*47    ....     60*36 

N 14  ....  7-82 ....     7-42  ....  7-7  ....  7-90  7'88 

9  H 9 ....  4-96  ....     5*09  ....  5*0  ....  4*98     5'15     ....    -  5-35 

6  0 48  ....  26-48  ....  2680  ....  26*8  ....  2649  26'41 

C^^NHW  179  ...100-00  ...  10000  ...1000    ....  100-90  100-00 

Pelouze  reiirards  hippuric  aeid  as  a  compound  of  bitter  almond  oil, 
hydrocyanic  acid  and  formic  acid : 

C^'NH'O*  *  CMH«0»  +  C2NH  +  (?HH>\ 

because,  when  subjected  to  dry  distillation  or  boiled  with  peroxide  of 
manganese  and  sulphuric  acid,  it  yields  carbonic  acid,  benzoic  acid  and 
ammonia.  On  the  other  hand,  Socoloff  &  Strecker  remark,  that  other 
(compounds  containing  formic  acid  in  conjunction  with  an  aldide,  yield 
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the «ldide  itself  nnder  these  dreamstanees:  e.g,  mandelioacid  (p.  58). 

—  As  hipparic  acid  when  boiled  with  water  and  peroxide  oC  lead^  ia 
resolved  into  beuzamide  and  carbonic  acid,  Fehling  regards  it  as  benza- 
mide  conjugated  with  famaric  acid : 

,      2C"NH90e  -  2CMNH'0a  +  C8H*0«, 

with  regard  to  which  view,  Socdoff  and  Strecker  observe  that  fnmario 
aeid  boiled  with  peroxide  of  lead  does  not  yield  carbonic  acid.  —  From, 
the  decomposition  of  hipparic  acid  into  benzoic  acid  and  glycocol, 
Dessaignes  concludes  that  it  is  a  compound  of  anfajdroos  benzoic. acid 
with  anhydrous  gljcocol  (analogous  to  sulphosaccharic  acid,  ix,  251): 
(C«NH«(>»=C*NH*0*,C»*H»0»),  a  view  which  appears  also  to  be  sup. 
ported  by  the  formation  of  faippuric  acid  from  chloride  of  benzoyl  and 
the  compound  of  glycocol  with  oxide  of  zinc;  but  then,  as  Berzelius 
remarks,  the  decomposition  by  peroxide  of  l^ul  cannot  be  explained. 

—  H.  Schwarz  (Ann,  Pharm,  75.  210)  supposes  that  hipparic  acid 
contains  benzil  and  glyoocoi: , 

2C"NH»0«  -  C"H»0*  +  2C<NH»CH. 

According  to  Soeoloff  k  Strecker,  hipparic  acid  is  the  amide  of  beniogly- 
colic  acid,  since,  when  treated  with  nitrous  acid  it  behaves  like  other 
amides,  yielding  benzoglycolic  acid.  It  is  distinguished  from  most 
amidogen-acids  by  the  fact  that  it  is  the  amide  of  a  monobasic  acid,  just 
as,  for  example,  anthranilic  acid  is  the  amide  of  monobasic  saiicylio  acid. 
{Ann,  Pharm,  80,  17;  compare  Heintz,  Zooehemie  S,  283.) 

DecompatUUmB,  1 .  The  acid  blackens  when  heated,  yields  a  crystal- 
line sublimate  of  benzoic  acid  and  benzoate  of  ammonia  smelling  strongly 
of  benzoin,  emits  at  the  same  time  a  powerful  odour  of  hydrocyanic  acid, 
and  leaves  a  large  quantity  of  porous  charcoal.  (Liebig.)  —  Heated  in 
a  retort,  it  yields  at  210^  a  deposit  of  benzoic  acid,  and  boils  at  240^, 
giving  off  red-coloured  'benzoic  acid,  at  the  same  time  that  hydrocyanic 
acid  is  evolved  and  benzonitrile  distils  over.  In  the  retort  there  remains 
a  resinous  body,  which  is  brittle  in  the  cold,  becomes  soft  when  heated, 
is  sparingly  soluble  in  water,  but  dissolves  readily  in  alcohol  and  ether. 
(Limpricht  k  v.  Uslar,  Ann.  Pharm.  88,  138.)  —  Dry  hippuric  acid 
heated  in  a  retort  with  oaartz-sand  and  dried  chloride  of  zinc  yields 
benzonitrile,  carbonic  acia  and  charcoal  (Gdsmann,  Ann,  Pharm, 
100,  69.) 

[CWNH*0«  -  4H0  »  C"NH»  +  C0«  +  3C.] 

2.  Pure  hipparic  acid  may  be  boiled  for  several  days  with  water 
without  undergoing  any  alteration.  (Stadeler.)  —  When  horse-urine  is 
very  quickly  evaporated,  an  odour  of  ammonia  is  evolved,  and  the  urine 
is  found  to  contain  benzoic  acid.  (Fehling.)  —  When  the  urine  is  boiled 
by  itself,  the  hippuric  acid  is  readily  converted  into  benzoic  acid. 
(Dumas  &  Peligot,  Gregory.)  Cows*  unne  rapidly  boiled  does  not  yield 
benzoic  acid.  (Stadeler.) —7  3.  i-iippuric  acid  boiled  for  half  an  hour 
with  excess  of  potash  or  soda  yields  glycocol  and  a  benzoate  of  the  alkali. 
(Dessaignes.)  It  is  not  decomposed  by  boiling  with  milk  of  lime. 
(Gregory,  Schwartz.)  —  4.  From  hot  concentrated  hydroddoric  acid, 
hippuric  acid  crystallises  without  alteration  (Liebig);  but  by  continued 
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boflin^  it  18  completely  reBolved  into  benzoic  acid  and  glycocol;  the  flame' 
decomposition  is  induced  hjoUof  ifitriol  diluted  with  2  pts.  of  water;  by 
20  minnies'  boiling  with  nitric  acidj  bensoic  acid  and  nitro-saccharic  acid 
are  produced:  oxalic  acid  boiled  for  two  hours  with  a  very  strong  solution 
of  hippnric  acid,  converts  this  acid  into  benzoic  acid,  tne  mother-liquor 
containing  oxalo-saccharic  acid.  (Dessaignes.)  This  transformation  is 
not  attended  with  evolution  of  gas;  100  pts.  of  hippurio  acid  boiled  with 
hydrochloric  acid,  yield  67*49  pts.  of  bensoic  and  59  08  of  hydrochloro- 
saccharic  acid.  (Calculation  requireg  68*15  benzoic  and  6209  hydrochloro-nccharic 
add.)  When  1  pt.  of  hippurio  acid  is  boiled  with  a  solution  of  2  pts. 
Qhloride  of  zinc  io  an  equal  weight  of  water,  benzoic  acid  sublimes 
and  glycocol  remains  behind,  mixed  however  with  a  small  quantity  of 
benzoate  of  zinc,  resulting  from  the  decomposition  of  the  chloride  by 
boiling.  —  5.  A  solution  of  hippnric  acid  in  cold  nitric  acid,  is  converted 
by  nUrone  acid  into  benzoglycolic  acid,  nitrogen  gas  and  water: 

C'^NH'Cy  +  N0»  =  CWH80"  +  2N  +  HO. 

Hippnric  acid  is  not  decomposed  by  boiling  with  nitrite  of  potash, 
because  it  does  not  set  free  the  nitrous  acid.  —  Hippnric  acid  in  the  state  of 
oold  aqneous  solution  is  not  decomposed  by  nitrous  acid:  but  on  the 
application  of  heat,  nitrogen  and  hyponitric  acid  are  evolved;  and  the 
latter  produces  further  decomposition.  The  solution  of  hippnric  acid  in 
oil  of  vitriol  is  not  decomposed  by  nitrous  acid.  (Socolofif  &  Strecker.) 
r— 6.  Xn  a  cold  mixture  of  oil  of  vitriol  and  fuming  nitric  acid,  hippurio 
acid  is  converted  into  nitrohippuric  acid.  (Bertagnini.)  —  7.  When 
the  solution  of  hippnric  acid  in  oil  of  vitriol  is  heated  above  120%  it 
blackens,  benzoic  acid  sublimes,  and  sulphurous  acid  is  evolved.  If  the 
heat  be  discontinued  when  the  sulphurous  acid  begins  to  go  off  and  the 
black  mass  be  then  poured  into  water,  no  benzoic  acid  wul  be  found  in 
the  liquid.  (Liebig.)  —  8.  The  aqueous  solution  is  not  decomposed  by 
chlorine  g<u,  but  when  it  is  boiled  with  a  large  excess  of  chloride  of  lime 
decomposition  takes  place.  (Liebig.)  —  When  chlorine  gas  is  passed  into 
an  aqueous  solution  of  hippurio  acid,  nitrogen  is  evolved  and  benzogly- 
colic acid  produced.  (Gossmann): 

C^NHW  +  3K0  +  3C1  «  C»H80s  +  N  +  HO  +  3KC1. 

9.  When  hippurio  acid  is  boiled  with  peroxide  of  numganeie  and  very 
dilute  sulphuric  acid,  a  largo  quantity  of  carbonic  acid  is  evolved, 
benzoic  acid  separates  on  cooling,  and  the  liquid  contains  sulphate  of 
ammonia.  (Pelouze.)  — 10.  Hippnric  acid  boiled  with  peroxide  of  lead 
and  water  yields  benzamide,  carbonic  acid  and  water  (Fehling): 

CJ«NH»0«  +  60  -  C"NH70>  +  400=  +  2H0. 

When  hippmic  acid  is  heated  with  peroxide  of  lead,  and  excess  of  nitric 
or  sulphuric  acid,  the  products  formed  are  carbonic  acid  and  hipparafHn. 
(Schwarz,  Ann,  Fharm.  75,  195.)  —  When  hippurio  acid  is  bqjied  with 
water  and  peroxide  of  lead,  and  sulphuric  acid  is  added  from  time  to 
time  in  quantity  only  just  Aufficient  to  decompose  the  resulting  hippu- 
rate  of  lead,  the  only  product  formed  is  benzamide.  —  During  the  action 
of  peroxide  of  lead  upon  hippurio  acid,  a  peculiar  gas  is  produced,  which 
irritates  the  eyes  and  lungs;  and  the  water  which  distils  over  at  the  same 
time  reddens  utmns  slightly,  reduces  nitrate  of  silver  when  mixed  with 
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ammonia,  but  doee  not  lose  its  peenliar  odonr  on  the  addition  of  potash: 
it  cannot  therefore  be  formic  acid.  (Schwarx.) — 10.  Hippnrio  acid 
ffentljr  heated  with  excess  of  lime,  does  not  ffive  off  a  trace  of  ammonia^ 
bat  yields  a  liquid  which  smells  of  benzol,  and  when  tieated  with 
hydrochloric  acid,  is  con  verted  into  white  crystalline  scales;  after  reo* 
tification  however  it  yields  pare  benzol  [benzonitriie  ?  X.]  (Gerhardt) 
—  11 .  By  the  action  of  a  ferment  in  presence  of  an  alkali,  hipparic  acid 
is  resolved  into  benzoic  acid  and  glycoool.  (Baohner,  Ann.  Pham. 
7.8,  203.) 

Combinaiioni,  Hipparic  acid  dissolves  in  600  pts.  of  water  at  0% 
more  readily  in  hot  water.     (Liebig.) 

It  decomposes  the  alkaline  carbonates*  The  Hippurata  are  generally 
(7*NH*M0*,  and  most  of  them  are  soluble  in  water. 

From  their  aqaeons  solutions,  the  hippuric  acid  is  immediately  pre- 
cipitated by  stronger  acids  in  the  form  of  a  white  crystalline  powder, 
iirithout  previous  turbidity  as  im  the  case  of  the  benzoates,    (Schwars.) 

.  Hippurate  of  Ammonia.  —  a.   Normal,   Crystallises  with  difficulty; 
the  solution  gives  off  ammonia  when  evaporated.     (Liebig.) 

6.  Acid,  —  Crystallises  by  evaporation  from  a  solution  of  hippuric 
acid  in  ammonia,  even  when  the  ammonia  is  in  excess.  Microscopic 
square  prisms,  acuminated  with  four  fskces  resting  on  the  edges.     'i*he 

crystals  of  the  lower  stratum  are  much  better  than  those  of  Ihe  upper,  which  in  fact 
consists  of  IndistiDct  crystalline  crusts.  —  The  salt,  after  drying  over  dil  of 

vitriol,  gives  off  4*115  p.  c.  (2  At)  of  water  at  100^     (Schwars.) 

Ai  100^ 

36  C  

3  N 

23  H  . 

14  O  


Schwan. 

216 

....     51-95 

....M..    54-61 

42 

....     10-69 

23 

....      6-86 

6-05 

112 

....     28-50 

C»NH»(NH*}a»  +  C»NH»0«  +  2Aq....  393    ...    10000 

Between  1 80°  and  200°,  it  gives  off  a  large  quantity  of  ammonia  and 
leaves  a  red  residue,  which,  when  dissolved  in  water,  yields  rose-coloured 
crystals  of  hippuric  acid.  (Liebig,  Schwarz.)  —  Dissolves  very  readily 
in  water  and  aicohol,  sparingly  in  ether.     (Schwars.) 

Hippurate  of  Potcuk,  —  a.  Normal,  —  Hippuric  acid  is  dissolved  in 
carbonate  of  potash;  the  excess  of  the  alkali  carefully  neutralised  with 
aqueons  hippuric  acid;  and  the  resulting  crystals  purified  by  recrystal  • 
lisation  from  alcohol,  washing  with  ether,  and  finally  by  several  crystal* 
lisatious  from  hot  water.  If  too  much  acid  has  been  added,  the  acid 
hippurate  of  potash  crystallises  out  first.  If  the  crystals  are  immediately 
dried  after  being  washed  with  ether,  they  deliquesce  into  a  gummy  mass. 
(Schwarz.) 

m 

At  lOO*".  Schwarz. 

KO 47-2  ....     21-73     2174 

18  C   108-0  ....     49-72     49*58 

N  14-0  ....  ti-44 

8  H 8-0  ....      3-68    3-87 

5  O  40-0  ....  18-43 

C?»NKH«0<   217-2    ....  100-00 
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Cry9t€UiHd.  8chWan. 

KG    47-2  ....  2006  19-91 

18  C  108-0  ....  45-92  4678 

N  14-0  ....  5-95 

10  H  lO'O  ....  4-25  4*30 

7  O  56-0  ....  23-82 

C»NKH80«  +  2Aq  ....  2352     ....  10000 

The  salt  when  charred  gives  off  an  agreeable  odour^  like  that  of 
Saiurefa  hortensU^  and  quite  different  from  that  which  is  emitted  by  free 
hipparic  acid.  It  dissolyes  readily  in  water,  but  is  not  precipitated 
therefrom  by  alcohol  or  ether;  it  dissolves  in  absolute  alcohol  or  ether, 
sparingly  when  cold,  more  readily  when  warm,  and  crystallises  therefrom 
on  cooling.     (Schwarz.) 

h.  Acid, — Obtained  by  dissolving  an  excess  of  hippnric  acid  in 
carbonate  of  potash.  —  Crystallises,  even  by  slight  concentration,  in 
broad  satiny  laminie,  which  under  the  microscope  appear  like  square 
prisms  with  truncated  terminal  edges.  Gives  off  4*77  p.  c.  (2  At.)  water 
at  100^     (Schwarz.) 

At  100^  Schwan. 

KG    47-2  ....     11-18     11-28 

36  C  216-0  ....     51-26     5201 

2  N  28-0  ....  6-63 

19  H ISl'O  ....       4-50     4-72 

14  G 112-0  ....  26-43 

C»NH8KG«  +  CWNHK>»  +  2Aq  ....  422-2    .!..  100-00 

Probably  nothing  but  hipparic  add  mixed  with  the  normal  salt.  Schwara's  analysia 
was  made  with  too  small  a  quantity.     (Gerhardt,  AT.  /.  Pharm.  21,  314) 

Hippurate  of  Soda. — Gbtained  by  carefully  neutralising   hippnrio- 
acid  with  carbonate  of  soda,  evaporating  to  dryness,  and  dissolving  in 
alcohoL     Crystalline  mass  having  a  slight  yellowish  colour.    After  drying 
over  oil  of  vitriol,  it  does  not  give  off  any  water  at  100^     (Schwarz.) 

Schwan, 

2NaO 62  ....     15  07     15-01 

36  C  216  ....     52-55     5257 

2  N 28  ....  6-81 

17  H 17  ....       414     4-29 

11  O  88  ....  21-43 

2(C»NH»NaO^  +  Aq ...  411     ....  10000 


Hippurate  of  Baryta,'''^,  Banc,  —  When,  the  aqueous  solution  of  the  acid  is 
boiled  with  carbonate  of  baryta,  and  filtered,  the  alkaline  liquid  gelatinises  on  eyapora- 
tion  {  yields  as  it  cools,  white  porcelain-like  crystals ;  and  afterwards  solidifies  com- 
pletely. The  mass,  after  drying  in  vacuo,  melts  without  loss  when  heated,  and  forms  a 
transparent  glass.     (Liebig.) 

6.  Nonnal,  -—  When  the  salt  a  is  dissolved  in  water  and  acetic  acid  added  till  a 

slight  acid  reaction  is  produced,  the  normal  salt  crystallises  in  transparent  laminc 
(Liebig.)—  Hippuric  acid  is  dissolved  in  excess  of  baryta-water,  and  the 
excess  of  baryta  precipitated  by  carbonic  acid;  or  carbonate  of  baryta  is 
treated  with  excess  of  aqueous  hippuric  acid,  the  carbonate  of  iMiryta 
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being  kept  in  exoess.  The  8olation>  when  evaporated,  yields  crystalline 
cniBts  oonsisting  of  microecopio. square  prisms.  After  drying  over  oil  of 
vitriol,  it  gives  off  3*74  p.  c.  (1  At.)  water  at  100^     (Sen wars  ) 

A4 100*.  Schwan. 

BaO 76-6  ....  3106     3085 

18  C  1080  ....  43-79 4399 

N  14-0  ....  5-68 

8  H  80  ....  3  24     3-46 

5  O  400     ....     16-23 

C»NH8BaO«  246-6     ....  10000 

Cryttallited*  Schwarz. 

BaO  76-6  ...!  29-97 

18  C   108-0  ....     42-25     41-79 

N   „ 14-0  ....  5-48 

9  H  9-0  ....       3-52     3-73 

6  0   48-0     ....     18-78 

C«NH*BaO«  +  Aq  ....  2556     ....  100-00 

Blppuro-henzoate  of  Baryta.  —  A  mixture  of  benzoic  and  bippnrio 
acids  —  whether  iu  equivalent  proportion  or  not  —  saturated  with  baryta- 
water,  treated  with  carbonic  acid,  boiled,  filtered,  and  evaporated,  deposits 
at  first,  silvery  laminte  of  bensoic  acid,  then  by  further  evaporation, 
waxy,  rhombic  tables  of  hlppurate  of  baryta,  and  at  last,  the  syrupy 
mother-liquor  yields  dull  crystalline  nodules  of  the  double  salt,  which 
may  be. picked  out  from  the  admixed  crystals  of  hippurate  of  baryta, 
and  recrystallised  from  water.  The  salt  gives  off  7*49  p.  o.  (4  At.) 
water  at  100^     (Schwars,  Ann.  Phirm.  75,  192.) 

Ai  100*.  Schwan. 

2  BaO 153-2  ....  34*42  3424 

32  C  192-0  ....  4313  43-42 

N 140  ....  3*14  3-61 

14  H 14-0  ....  3-14  3-59 

9  0  72-0  ....  1617  1514 

C"H»BaO*  +  CWH«BaO«  +  Aq 445-2     ....  lOO'OO     100-00 

Hippurate  of  Strontia.  — Carbonate  of  strontia  is  dissolved  in  aqueous 
bippuric  acid,  and  the  crystals  several  times  recrystallised  from  cold 
alcohol.  —  From  its  .hot  solution. in  water  or  alcohol,  the  salt  crystallises 
in  broad  lamina),  which  fill  the  entire  liquid,  and  under  the  microscope 
appear  as  square  prisms  with  perpendicular  terminal  faces.  —  It  dissolves 
somewhat  sparingly  iu  cold  water  and  alcohol,  readily  in  hot*  Gives  off 
3*74  p.  c.  (5  At)  water  at  100^     (Schwan.) 

At  100®.  Schwan. 

SrO   51-8  ....  23-35     23-42  } 

18  C    1080  ....  48-69    48-83 

N- w...^     14-0  ....      6-31 

8  H  80  ....      3-61     4-01 

5  O  40-0  ....  18-04 

C«NH«SrO«  221-8    ....  100-00 


78  BBNZYLBNB  SBftlBS  :  PtllfXRT  NUCiEUS  C>«H<. 

Ch^tiaiBmd,  Schwus. 

SrO  ....; 51-8     .«.     19«41    . 19*40 

C»8NH80»..- «.  1700    ....    €3-72 

5  HO   45-0     ....     16-87     1623 

C»»NH«SrO«  +  5Aq....  266-8     ....  WO  00 

Hippurate  cf  Lime^  —  Hipparic  acid  is  dissolved  in  milk  of  lime,  the 
solution  filtered,  carbonic  gas  was  passed  through  the  filtrate,  the  liquid 
again  filtered,  and  the  clear  solution  left  to  erystallisa  (Schwarz.) 
The  aqueous  solution  of  the  acid  heated  with  carbonate  of  lim^,  yields 
rhombic  tables  on  coolings  and  shining  laminiB  bj  eyaporation.  (Liebig.) 
Oblique  rhombic  tables.  (Schwarz.)  Four-sided  prisms  belonging 
to  the  right  prismatic  system.  Faces  te,  u\  a,  a',  n  and  2 ;  u  :  tc^  = 
83°  44';  aia!  —  114°  18^;  a  :  a'  =  134°  18'.  Ratio  of  the  axes  = 
1  :  1-9244  :  0*3697.  (Schabus.)  Sp.  gr.  1318.  (Schabas,  Wien.  Ahad. 
1850,  2,214.)    Gives  off  11*97  p.  0.  (3  At.)  water  at  100°. 


CaO 

18  C  

Ai  100**. 

28 

108 

....     1414     .. 
....    54-54    . 
....      707 

4*04    . 
....    20-21 

Schwars. 

14-31 

54*40 

N 

14 

0  cl  ........... 

^      8 

4-01 

5  0  

40 

CMNH80*  

3  HO 

.,  198 

Cryttidliud. 

.....     JL/V       .... 

...••        £/        .... 

....  100-00 

65-57 
11-99 

Liebig.    Sehwais. 
12-53 

1200 

C»H«CaO»  +  SAq....  225    ....  100-00 

Hippurate  of  Magnesia.  —  Obtained  bj  dissolving  carbonate  of 
magnesia  in  the  aqueous  acid.  Crystallises  from  a  tolerably  concentrated 
solution  in  crystalline  nodules,  which  must  be  washed  with  the  smidlest 
possible  quantity  of  water.  After  drying  over  oil  of  vitriol,  it  gives  off 
15*35  p.  c.  (4  At.)  water  at  100°. 

Ai  100*»  Sdiwarz. 

MgO 20  ....  10*07  .......     10-04 

18  C 108  ..,.  54*27  5374 

N ,.     14  ..M  7-03 

9  H 9  ....  4-52  ........      5-06 

6  0 48  ....  24-11 

»«^«M«.IM^— ■    I    I.I      ■     ■    ■  II  I  ■.— —  ■      I  — .—    Ill  ■        1  ■ 

CWNH»MgO«  +  Aq  199    ....  lOO'OO 

The  salt  dissolves  in  18  pts.  of  cold  and  6  pts.  of  boiling  water. 
(Liebig.) 

Bippurate  of  Zinc.  —  Zinc  dissolves  with  evolution  of  hydrc^n  in 
aqueous  hippuric  acid  at  the  boiling  heat,  and  the  liquid  f^ter  boiling  for 
some  time,  solidifies  on  cooling  into  a  white  crystalline  magma.  —  The 
same  salt  separates  in  the  crystalline  form  on  mixing  concentrated  solu- 
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tioas  of  a  ealt  of  hippnrio  acid,  and  salphate  or  chloride  of  zinc.  — 
Crystallises  from  the  aqueous  solution  on  oooling,  in  lamin»  united  in 
stellate  groups.  The  crystals  give  off  (5  At)  water  at  1 00'' ;  1  pt. 
of  the  anhydrous  salt  dissolves  in  53*2  pts.  of  water  at  17*5°;  in  about 
4pts.  at  100°;  in  605  pts.  of  alcohol  (sp.  gr.  0*82),  at  17'5°;  in  ether 
it  lis  nearly  insoluble.     (J.  L5we,  J,  pr.  Ckem,  Q5,  369.) 

Hippurate  of  Lead,  —  a.  Basie,  —  When  oxide  of  lead  is  boiled  with 
bippnric  acid  and  water,  a  portion  dissolves,  while  the  rest  forms  a  viscid 
mass  which  soon  turns  black  even  under  water.  When  the  solution  is 
evaporated,  a  crystalline  film  forms  on  the  surface,  and  at  a  greater  degree 
of  concentration  the  whole  solidifies  in  a  white  mass.     (Liebig,) 

6.  Normal.  •—  The  hot  solution  of  a  hippurate  mixed  with  neutral 
acetate  of  lead  3rields  on  cooling  pearly  laminse,  which  effloresce  in  hot 
air.  (Liebig.)  Cold  hippurate  of  potash  forms  with  neutral  acetate  of 
lead  a  white  curdy  precipitate  which  dissolves  sparingly  in  cold  water. 
The  solution  diluted  and  filtered  at  the  boiling  heat  through  a  hot  funnel, 
deposits  tufts  of  delicate  silky  needles,  which  often,  especially  in  concen- 
trated solutions,  suddenly  take  up  1  At.  water,  and  change  completely 
into  broad  shining  laminss  easily  recognised  as  four-sided  tables.  The 
solution  of  the  salt  yields  either  the  needle-shaped  or  the  laminar  crystals 
according  to  its  degree  of  dilution  and  the  time  that  it  is  left  to  stand. 
Both  kinds  of  crystals  ^ve  off  their  water  of  crystallisation  at  100^ 
(Schwarz.) 

At  100*.  Schwarx. 

PbO  111-8  ....  39-67    39-35 

18  C   108-0  ....  38-33    38*50 

N  14-0  ....  4-97 

8H   80  ....  2-84    3-02 

5  0   40-0  ....  14-19 

CMNH8PbO« 281-8     ....  10000 


Needlet,  Scbwan. 

PbO 111-8  ....  37*28    36-92 

C"NH80*   : 1700  ....  56-72 

2  HO 18-0  ....      6-00 


C"NH8PbO«  +  2Aq....  299-8  ....  ICOOO 

LamUuB,  Liebfg.         Schwan. 

PbO  111-8    ....  36-20    ....    85-94    ....    36-08 

C^NHH)* 1700    ....  65-05 

3  HO    27*0     ....  8-75 


C»NH»PbO«  +  3Aq....  308-8     ....  10000 

Rrric  Hippurate,  —  Soluble  hippnrates  form  a  rust-brown  precipitate 
with  ferric  salts.  (Liebig.)  —  Neutral  sesquichloride  of  iron  forms  with 
cold  hippurate  of  potash,  a  light  cream-coloured  bulky  precipitate^  which, 
when  immersed  in  hot  water  or  dried  at  30°,  gives  up  water^  and  deli- 
quesces to  a  brown  mass  having  the  consistence  of  temperature.  —  The 
salt  is  insoluble  in  water,  dissolves  readily  in  alcohol  especially  when 
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hot,  and  aejpafates  as  the  solation  ooola,  partly  in  the  amorphona  state, 
partly  in  tnlts  of  red  bbliqae  rhombic  prisms. 

Hippurate  of  CchaU,  —  Carbonate  of  cobalt  forms  with  aqaeons 
hippurio  acid  a  red  solation,  from  which  the  hippurate  of  pobalt  is 
precipitated  by  alcohol;  it  may  then  be  washed  with  alcobol  and  recrTs- 
tallised  from  water.  Rose-coloured  nodules  consisting  of  concentrically 
grouped  microscopic  four-sided  prisms  which,  after  drying  over  oil  of 
yitriol  give  off  17*53  per  cent.  (5  At.)  water  at  100^,  and  assume  a 
violet  colour.     (Schwarz.) 

At  lOO"*.  Schwan. 

CoO  37-6  ....     1811     17-90 

18  C   1080  ....     62  02     51-97 

N  140  ....  6-74 

8  H  80  ....      3-85    4-06 

5  0   40-0  ....  19-28 

C"NH8CoO«  ........  207-6    ....  10000 

Hippurate  of  Nickel.  —  Obtained  by  treating  carbonate  of  nickel  in 
excess  with  aqueous  hippuric  acid.  The  solution,  after  evaporation  over 
oil  of  yitriol,  yields  indistinct  crystalline  crusts  of  an  apple-ffreen  colour. 
The  salt  dissolves  very  sparingly  in  cold  water,  better  in  hot  water  or 
alcohol,  but  is  insoluble  in  ether.    (Schwarz.) 


NiO 
18  C    ... 

N  ... 

•     8H   ... 

5  0    ... 

At  loo^ 

37-6    ....     18-11     

1080    ....     62-02     .... 

Schwan. 

....     18-02 
....     51-62 

140     ....       6-74 

....      4-13 

40-0     ....     19-28 

C>»NH8NiO«  207-6    ....  100-00 

CryttallUed. 

NiO  : 37-6    ....     1486 

18  C  1080    „„    42-7fi     . 

Schwan. 
42*75 

N   

13  H  

14  0     ....       5-55 

13-0     ....       6-15 

5-85 

10  0   

80-0     ....     31-68 

•  Ik 

C>«NH8NiO«  +  6Aq....  252-6    ....  lOO'OO 

Hippurate  of  Copper.  ~~  Separates,  on  eyaporating  a  solution  of 
sulphate  of  copper  mixed  with  a  soluble  hippurate,  in  green  crystals  which 
may  be  recrystallised  from  hot  alcohol.  Microscopic  oblique  rhombic 
prisms  sparingly  soluble  in  cold  water,  readily  in  hot  alcohol.  After 
being  dried  over  oil  of  vitriol,  the  salt  gives  on  13'33  per  cent.  (3  At.) 
of  water  at  100"*. 


At  100*.  Schwan. 


CnO 

18  C   .... 

N  ... 

8H  ... 

6  0  ... 


39-8 

....        Xo   9/        ...i 

....     18-77 

1080 

....     61-48     .... 

....     61-39 

14-0 

....       6-68 

80 

....        o  ox      .... 

....      4-04 

400 

....     1906 

C»«NH"CuO« 209-8     ....  10000 
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OryttaUini,  Sohwan. 

CnO 39-8  ....  ld-81 

18  C   1080  ....  45-61     45-52 

N  140  ....  5-91 

11  H  110  ....  4-64 4-91 

8  O 64-0  ....  27-03 

C"NH»CuO«  +  3Aq....  236*8    ....  100*00 

Mercurwis  StppuraU, — Soluble  hippaiates  form  a  white  curdy 
precipitate  with  mercuroos  nitrate. 

Hvpfynrdte  of  Silver.  —  Hipparate  of  potash  forms  with  nitrate  of 
silver  a  white  cordy  precipitate;  and  when  this  precipitate  is  dissolved 
in  boiling  water  and  the  solution  filtered  hot,  silky  needles  separtbte  on 
cooling.  —  The  salt,  after  drying  over  oil  of  vitriol^  gives  off  8*42  p.  o. 
(1  At.)  of  water  at  100**.     (Schwari.) 

At  100".  DomM  ft  Peligot    Schwan. 

18  C 108  ....  37-76                                  37-57 

N 14  ....  4-89 

Ag  108  ....    37-76    37-33    ....    3721 

8  H 8  ....  2-80                                     2-86 

6  0 48  ....  16-79 

C»NH»AgO«   ....  286    ....  10000 

Cryitallised,  Liebig.  Schvars. 

18  C 108  ....  36-61                             '      36-44 

N 14  ....      4-75 

Ag  108  ....  36-61     36-40    ....    36-32 

9H 9  ....  3-05                                      3-10 

7  0 56  ....  18-98 

C»NH»AgO«  +  Aq...  295     ....  10000 

Hippuric  acid  dissolves  readily  in  alcohol,  sparingly  in  ether. 


Hippnrate  of  Ethyl. 

C«"NH«0«  =  C*H»0,C"«NHW. 


Stbnhousb.    Ann,  Pharm,  31,  148. 
LiBBio.    Ann.  Pharm,  65,  351. 


Formation  and  Preparation.  —  1.  When  an  alcoholic  solution  of 
hippuric  acid  saturated  while  hot  is  left  to  stand  for  some  months  in  a 
warm  place,  hippuric  acid  separates  at  first  in  cauliflower-like  masses 
(p.  72),  and  ultimately,  crystals  are  formed  which  exhibit  the  characters 
of  hippuric  ether.  (Liebig.)  —  2.  A  solution  of  hippuric  acid  in  alcohol 
of  sp.  gr.  0*815  is  distilled  for  several  hours^  while  hydrochloric  acid  gas 
IS  continually  passed  through  it,  the  alcohol  which  distilB  over  beins 
lepeatedly  poured  back.     Aa  soon  as  the  liquid  has  become  thick  and 

TOL.  xn.  o 
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oily,  the  faippurio  etber  may  be  precipitated  bv  water,  in  the  form  of  a 
thick  oil,  which  solidifies  in  the  crystalline  form  after  being  freed  from 
the  alcohol  and  the  acid.     (Sten house.) 

Properties,  Crystallises  from  a  somewhat  dilate  alcoholic  solation  in 
white  silky  needles  unctuous  to  the  touch.  Inodorous.  Tastes  like  tur- 
pentine. Sp.  gr.  r04d.  Melts  at  44°,  and  solidifies  in  the  crystalline 
form  at  82^.     (Stenhouse.) 


22  C 

N 

13  H 

132 
14 
13 
48 

....      Oo*77      .... 

....       6-76 
....       6-28 
....     23-19 

....     63-72 

Stenhouftf. 

....     62-89 
5-56 
6*42 

6  0 

2513 

C«NH«0«... 

207 

....  10000 

100-00 

DeeompositumB.  1.  The  ether  is  partially  decomposed  by  distiUaUonf 
the  odour  of  bitter  almonds  then  becoming  perceptible.  When  heated 
in  contact  with  the  air,  it  gives  off  benzoic  acid  and  afterwards  takes 
fire.  —  2.  When  heated  with  nUric  add,  it  gives  off  nitric  oxide  gas,  and 
yields  hippuric  acid  at  a  gentle  heat,  benzoic  acid  on  boiling.  —  3.  Hydro- 
Morie  acid  decomposes  hippuric  ether  into  hippuric  acid  and  alcohol.  — 
4.  When  the  ether  is  heated  with  oil  of  vitriol,  it  blackens  and  yields 
benzoic  acid. — 5.  Dry  chlorine  gas  is  absorbed  by  fused  hippuric  ether, 
with  evolution  of  hydrochloric  acid.  After  tho  excess  of  chlorine  has 
been  driven  off,  a  white  substance  is  obtained,  which  smells  like  chloride 
of  benzoyl,  does  not  yield  benzoic  acid  when  treated  with  water,  dissolves 
0pAnngly  in  water,  readily  in  alcohol  and  ether,  and  separates  from  the 
solution  in  tufted  crystals,  heavier  than  water  and  perfectly  neutral. 
When  heated  with  potash-ley,  they  yield  chloride  of  potassium,  and  the 
liquid  when  acidulated,  deposits  crystals  which  do  not  resemble  either 
hippuric  or  benzoic  acid.  —  6.  Hippuric  ether  heated  with  potaskrley,  is 
resolved  into  alcohol  and  hippuric  acid.  Solution  of  ammonia  acts  in 
the  same  manner;  dry  ammoniacal  gas  does  not  act  upon  hippuric  ether. 
(Stenhouse.) 


^Appendix  to  Hippuric  Acid. 

Hipparaffln. 

C"NH'0»(=  C»*CyH«  +  2H0t  Gm.). 

H.  ScHWARZ.     Anne  Pharm,  75,  201. 

From  crTToc.  and  parum  afflnu. 

Formation  and  Preparation.  By  heating  hippnric  acid,  water,  and 
peroxide  of  lead  with  a  quantity  of  sulphuric,  phosphoric,  or  nitric  acid, 
larger  than  is  required  to  neutralise  the  resulting  protoxide  of  lead.  -^ 
Hippuric  acid  is  gently  heated  with  water  and  a  large  excess  of  peroxide 
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of  lead  and  anlphorio  aoid;  the  postj  mass  thrown  upon  a  filter  while 
still  hot;  and  the  acid  completely  washed  out  wrth  water.  —  (The  liquid 
deposits  a  small  additional  auautitj  of  hipparaffin  on  cooling,  and  the 
solution  filtered  therefrom  yields  a  still  larger  quantity^  after  being  satu* 
rated  with  ammonia  and  evaporated;  a  small  quantity  of  benzamide  is 
also  formed,  and  a  portion  of  the  hippuric  acid  remains  unaltered,  if  the 
>  heating  has  not  been  long  enough  continued.)  —  The  residue  on  the  filter 
is  dried,  pulverised,  boiled  with  tolerably  strong  alcohol,  filtered  hot,  and 
the  residue  washed  with  boiling  alcohol.  The  alcoholic  solution,  cooled 
and  evaporated,  yields  needles  of  hipparaffin  down  to  the  last  drop. 
These  crystals  are  dried  over  oil  of  vitriol — if  heated,  they  might  deli- 
quesce in  consequence  of  alcohol  adhering  to  them — then  boiled  and 
washed  with  water  containing  a  little  ammonia. 

Properties,  CrystaUises  from  hot  alcohol  in  extremely  fine  soft 
needles  having  a  silky  lustre  and  arranged  in  thickly  interlaced  bundles. 
Inodorous  and  tasteless.  Melts  at  200°,  solidifying  in  the  crystalline 
form  as  it  cools;  at  a  stronger  heat^  part  of  it  distils  without  alteration, 
the  residue  turning  black.  ^ 

Sehwars. 

16  C  96  ....  71-64  71-44 

N   14  ....  10-45  10-53 

8  H 8  ....  5  97  609 

2  0  16  ....  11-94  11-94 

C"NHH)* 134     ....  100-00     100  00 

IkeomposUions,  1.  Bums  with  a  brijrht  sooty  flame,  leaving  a  small 
quantity  of  easily  combustible  charcoal.  —  2.  In  nitric  acid,  even  when 
concentrated,  it  dissolves  without  decomposition  at  ordinary  temperatures, 
and  is  separated  again  by  water  without  alteration  ;  the  solution,  when 
heated,  gives  off  a  small  quantity  of  gas,  and  after  a  while  no  longer 
yields  hipparaffin  on  the  addition  of  water.  Hipparaffin  dissolves  in  cold 
red  fuming  nitric  acid,  and  melts  into  an  oil;  but  if  the  liquid  has  not 
been  heated  to  the  boiling  point,  it  is  separated  without  alteration  on 
mixing  the  liquid  with  water.  —  3.  Hipparaffin  is  not  decomposed  by 
solution  of  iodine,  by  chlorate  of  potash  and  hydrochloric  acid,  or  by 
aqueous  chromic  acid.  —  4.  When  fused  with  caustic  potash  it  is  but 
partially  decomposed,  with  evolution  of  ammonia;  the  undecomposed 
portion  separates  again  on  addition  of  water.  —  When  hipparaffin  is 
Ignited  with  potash  lime,  benzol  is  produced,  and  the  whole  of  the 
nitrogen  goes  ofi*  in  the  form  of  ammonia. 

Hipparaffin  dissolves  sparingly  in  hot  vHsteTy  but  is  quite  insoluble  in 
cold  water,  which  does  not  even  wet  it;  the  solubility  is  not  increased 
by  addition  of  sulphuric  acid,  hydrochloiio  acid,  ammonia  or  potash. 
Hipparaffin  dissolves  readily  and  without  colour  m  oU  of  vitriol,  and 
is  precipitated  by  water  without  much  alteration.  It  dissolyes  readily 
in  Doiling  alcohol,  and  very  readily  in  ether. 


«  3 
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%   Benzoate  of  AllyL 

C»H^*0*  =  C»H»0,C^*H»6». 

ZnriN.    Petenb.  Akad.  Bull.  13, 360;  J.  pr.  Chem.  65, 269;  Ann.  Pharm. 

96,  362. 
Cahovrs  &  HoFMANN.    Phil.  Trans.  1857,  ii,  9;  Ann.  Pharwi.  U)2,  297. 
Bbkthblot  &  Be  Luoa.     N»  Ann.  Chim.  Phjf.  48,  286. 

Bmgoate  ^  Propifienpl,  Benzoate  qfAcfyi, 

Formation  and  Preparation.  By  the  action  of  iodide  of  alljl  on  ben- 
soate  of  silver  (Zinin,  Cahoon  ^  Hofmaiin,  Betheiot  A  De  Laea),  or  of 
chloride  of  bensoyl  on  allylic  aloohoL     (Cahoan  k  Uofmann.) 

[CMH»0»,a  +  ^^*}  0»  -  ^^i^)  0«  +  HCl]. 

Zinin  reotifiee  the  product  obtained  hy  the  first  method  over  benioate  of 
silver,  washes  the  distillate  with  carbonate  of  soda,  dries  it  over  chloride 
of  calcium,  then  rectifies  it  over  oxide  of  lead,  and  lastly  per  $e. 

Propertiei,  Yellow,  oily,  neutral  liquid,  heavier  than  water,  and 
haying  an  odour  like  that  of  benzoate  of  ethyl.  Boils  at  242^  (Zinin),  at 
228''  (Cahonrs  &  Hofmann),  at  230''  (Berthelot  &  De  Luca). 

■ 

».  .  Cahonn 

Z»»«-  fcHoftwina. 

20  C 120    ....     74-07    74-29  ....     73-10 

10  H    10     ....      617     6-44  ....      6*24 

4  0 32    ....     19-76    19-37  ....    20-66 

C»H»0*  ....  162    ....  100-00    100-00    ....  100-00 

By  boiling  with  potash-ley,  it  is  converted  into  bensoate  of  potash 
and  allylic  alcohoL     (Cahours  &  Hofmann;  Berthelot  &  De  Luca.) 

It  is  insoluble  in  water,  but  dissolves  in  woodrqnrU,  aleokol,  and 
ether  ^. 


Benzoate  of  Amgh 

C»*H«H)*  =  C»H"0,C"HW. 

RnscKHBR.    Jahrb.  pr.  Pharm.  14,  15;  abstr.  Ann.  Pharm.  64,  336; 
iV.  J.  Pharm.  14,  300. 

Obtained  by  distilling  a  mixture  of  1  pt  fusel-oil  and  2  pts.  oil  of 
vitriol  with  excess  of  an  alkaline  benioate  (Rieckher); — or  by  saturating 
a  solution  of  benzoic  acid  in  amylic  alcohol  with  hydrochloric  acid  gas, 
washing  the  product  with  aqueous  carbonate  of  soda^  then  (since  it  separ 
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mtes  bnt  dowly  from  watw  on  aocoont  of  its  nearlr  equal  donritj),  with 
aolntian  of  ohloride  of  calcium,  and  recti fjing.  (I^  Kopp,  Ann.  Pharm. 
94,311.) 

Liquid  baving  a  faint  yellowish  colour,  and  a  peculiar,  not  unpleasant 
odour.  (Rieckher.)  Sp.gr  0*9925  at  l4  4<'or  10039  at  O''.  (Kopp.) 
Boils  between  252"*  and  254''  (Rieckher);  at  2607''  with  the  barometer  at 
745-6  mm.     (Kopp.) 


24  C  

16  H 

....  144 
....     16 

....       /O  aX       .<• 

8-20     ... 
....     16-59     ... 

Rieckher. 

75-43 

8-51 

4  O  

32 

16-06 

C>*H»H>*    ... 

192 

....  100-00    ... 

.....  100-00 

It  is  easily  decomposed  by  alcoholic  potash. 

Benzene. 

C«H>*0»  =  C"H*0»,C»H«. 

MiTSCHBRLiCH.     Pogg,  29,  231. 

Peligot.     Ann.  Chim.  Fhys.  56,  59;  also  Ann.  Fharm.  12,  39;  Pogg. 

36,  69. 
LiKBiG.     Ann.  Pharm.  12,  50. 
Chancel.     Campt.  rend.  28,  83 ;    Campt.  chim.  1 849,  87.  —  Further, 

Compt  chim.  1851,  85;    also  J.  pr.  Chem.  53,252;   abstr.  ilnn. 

Pharm.  80,  285. 

Carbobtnxid,  Benzophenone,  Oxide  tTEtt^ne. 

Formation  and  Preparation,  1.  Dry  benzoate  of  lime  mixed  with 
■^  of  quick  lime  is  distilled  from  an  iron  mercury-bottle.  When  the 
crude  distillate  is  several  times  redistilled,  a  large  quantity  of  benzol 
passes  over  at  first,  the  boilin^r  point  then  ri>ing  rap'dly;  and  above  315^ 
or  325°,  nearly  pure  ben  zone  distils  over,  solidifying  into  a  straw-coloured 
mass;  it  may  be  obtained  pure  by  crystallisation  from  a  mixture  of  ether 
and  alcohol.  The  quantity  of  benzene  obtained  is  equal  to  |  the  weight 
of  the  lime-salt  (Chancel.)  —  2.  The  crude  distillate  is  dissolved  in  oil 
of  vitriol  and  after  a  few  days,  sufficient  water  is  added  to  render  the 
liquid  turbid;  there  is  then  K^rmed  on  the  surface  a  very  abundant  crys* 
talline  layer,  which  is  to  be  taken  off,  washed  with  water,  and  crystallised 
from  a  mixture  of  ether  and  alcohol.  (Chancel.)  —  3.  Strong  nitric  acid 
acts  very  violently  on  the  crude  distillate;  if  the  action  has  not  been 
carried  too  far,  a  brown  viscid  mass  is  obtained  insoluble  in  water  but 
easily  soluble  in  alcohol  and  ether.  If  the  solution  in  ether-alcohol  is 
mixed  with  hydrosulphate  of  ammonia,  the  benzene  separates  in  beauti- 
ful yellow  crystals.  (Chancel.) —  Peligot  heated  crystaUiied  beDsoate  of  lime  to 
•boat  300*  and  distilled  the  liquid  which  passed  over  with  water.  A  large  qnantitj  of 
benzol  then  passed  over  and  the  residue  distilled  over  the  open  fire,  yielded,  first  water, 
snd  then  an  oil  which  boiled  at  250**,  from  which  nafriithalin  (?)  separated  a^— 20^  The 
slightly  empyreiMDatic  oil.  floating  on  water  and  boiling  at  250^,  which  was  deeanted 
fi^m  Ifliis  substance,  contained  87 '35  C  and  5'65  H, and  was  called  benzone  by  Peligot; 
but  according  to  Chancel,  it  is  a  mixture  of  the  tme  benzone  (Chancel^s  benzophenone) 
with  hydrocarbons,  bitter  almond  oil.  See. 
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Properties.  Thick^  transparent,  pale  yellow  rbombic  prisms,  of  99^^^ 
with  hexagonal  summits.  Melts  at  46®  to  a  thick  oil,  which  solidifies 
only  on  agitation;  Has  a  pleasant  slightly  ethereal  odoor  somewLat 
like  that  of  benzoate  of  ethyl.  Boils  at  315^,  and  volatilises  nndecom- 
posed.     (Chancel.) 


.      26  C  

10  H 

....  156 
....     10 

....        6d*71         ... 

...       6-50     ... 
....        8*7" 

Chancel. 

8570 

5-57 

2  0  

16 

873 

C»H»»0*    ... 

182 

....  10000     ... 

10000 

The  ketone  of  the  beniylene-series.  —  According  to  Mitacberlich^  it  is  bensol 
conjugated  with  carbonic  oxide  :  C»H»>0>  »  2(C"H<,CO). 

DecomposiiwM,  1.  The  vapour  is  easily  set  on  fire  and  bums  with  a 
bright  flame. 

2.  Benzone  boiled  with  faming  nitric  acid  forms  a  thick  oil  very 
Bolable  in  ether  which  retains  its  fluidity  for  a  long  time  in  the  cold,  but 
separates  almost  instantly  from  its  ethereal  solution  in  the  form  of  a  pale 
yellowish  powder;  this  oil  is  hinUrobenzone  {henzoph^rume  binitr^) 
=  C»X»H»0«. 


26  C  .... 
2  N  .... 

Biniirobenzone, 

156    ....     57-35     ... 

28     ....     10*30     ... 

Chancel. 

6718 

10*55 

cJ  XX  ••«■ 

8     ....      2  94     ... 

3*03 

10  o .... 

80     ....     29*41     ... 

29*24 

C»{N0*)»H80« 272     ....  10000     10000 

Binitrobenzone  treated  with  hydrosnlphate  of  ammonia  yields  flavine. 
(ChanceL)  ^ 

3.  With  potash-lime  at  about  260°,  benzene  yields  benzoic  acid  and 
pare  benzol^  without  evolution  of  hydrogen.     (Chancel): 

C»H>«0»  +  KO,HO  *  C"H*KO*  +  C»H«. 

Combinations.  Benzene  is  not  soluble  in  water.  It  dissolves  abun- 
dantly in  oil  of  vitriol  and  in  nitric  acid,  and  is  separated  from  the  solu- 
tion by  water  in  its  original  state.  It  dissolves  with  tolerable  facility  in 
alcohol^  an<f  very  readily  in  ether. 


Benzoate  of  Phenyl. 

C"H»0*  =  C»H»0,C"H*0». 

Ettling.     (1845.)     Ann.  Fharm.  53,  87;  abetr.  J.  pr.  Chem.  26,  262.— 

FhU.  Mag.  J.  [31  27,  3. 
Stenrousb.     Ann.  Pharm.  53,  91;  65,  10. 

Laurbkt  Sc  Oerhardt.    Compt.  chim.  1849,  429.   Ann.  Pharm.  75, 75. 
Gerhardt.    Ann.  Pharm.  87^  161. 
List  &  Limpeioht.    Ann.  Pharm.  90,  190. 
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BenMoetwtre  Ckrboftdmrtt  Benioeweydt  Benzojtlosgd,  PAcM Am,  Beniopidnid, 
Benzoyl,  benzoegeurei  Phenyloxyd. — £itling  and  Steuhouse  regarded  the  aubstance 
formed  bj  the  dry  distiUation  ot  benzoate  of  copper  as  an  oxide  C'^H^O',  standing 
below  benzoic  acid  ;  Gerhardt  prepared  the  same  substance  from  anhydrous  benzosalU 
C7lic  acid,  and  regarded  it  as  the  radical  benzoyl  (p.  23 ) ;  List  &  Limpricht  liaTe  ab^wn 
that  the  sobstance  obtained  by  either  of  these  processes  is  identical  with  Laurent  & 
Gerhardt's  bensopbenide. 

Formation.  I.  By  beating  chloride  of  bensoyl  with  carbolic  acid 
[or  by  the  action  ol  chloride  o£  benEojl  on  carbolate  of  potaaeinm* 
(Willuunson,  Froe.  Boy.  Soe.  7,  18.)]  — 2.  By  the  dry  distillation  of 
benioate  of  copper.— 3.  By  heating  anbjdrotts  benzo-ealicjlio  acid. 

Preparation.  1.  Carbolic  acid  is  heated  with  chloride  of  benzoyl, 
the  aildition  of  the  latter  being  continued  as  long  as  hydrochloric  acid 
continoes  to  escape,  and  the  cooled  crystalline  mass  is  dissolved  in  a  mix- 
ture of  ether  and  alcohol;  on  leaving  the  sohition  to  evaporate,  the 
componud  crystallises  in  needles.  A  small  quantity  of  benioic  ether 
separates  at  the  same  time,  being  formed  by  the  action  of  the  excess  of 
chloride  of  benzo.l  on  the  alcohol.  (Lanreot  <fe  Gerhardt.)  —  2.  Dry 
benzoate  of  copper  is  distilled  at  a  temperature  not  exceeding  220®;  the 
sublimate  which  forms  in  the  neck  of  the  retort,  freed  from  admixed  benzoic 
acid  by  means  of  dilute  potash;  and  the  residue  repeatedly  crystallised 
from  alcohol.  (Ettling.)  Stenhouse  treats  the  crystalline  mass  with 
carbonate  of  soda  after  pressing  it  between  paper,  and  crystallises  the 
washed  residue  several  times  from  alcohol  or  ether.  —  Dry  benzoate  of 
copper  is  distilled  over  the  open  fire  as  long  as  yapours  continue  to 
escape;  the  buttery  distillate  covered  with  water,  then  supersaturated 
with  carbonate  of  soda,  and  distilled  as  long  as  oily  drops  of  benzol  con- 
tinue to  pass  over  with  the  watery  vapours.  The  residue  is  separated 
from  the  liquid  containing  carbonate  of  soda,  washed  with  water  and 
dissolved  in  hot  alcohol.  The  crystals  which  separate  on  cooling,  and 
are  contaminated  with  an  oily  body,  are  heated  with  a  small  quantity  of 
alcohol,  which  chiefly  dissolves  the  oil,  and  repeatedly  crystallised  from 
hot  alcohoL  (List  &  Limpricht.)  —  3.  Anhydrous  benzo-salicylic  acid 
is  heated,  and  the  product  boiled  with  potash  ley;  the  oil  which  floats  on 
the  liquid  solidifies  in  the  crystalline  form  on  cooling,  and  yields  needles 
when  crystallised  from  alcohoL     (Gerhardt.) 

Frope/ties,  Colourless,  transparent,  hard,  shining,  rhombic  prisms 
often  half  an  inch  long.  Fig.  81;  «  :  t£  =  100**  48'  24";  «  :  »  =  81°  22'  19". 
Ratio  of  the  axes  =  1  :  1*2089  :  0*1962.  (Dauber.)  Has  a  faint 
agreeable  odour  of  geraniums  and  lemons,  especially  when  heated.  Melts 
at  59''  (Ettling);  at  TO*'  (Stenhonse);  at  66^  ^Gerhardt;  List  and  Lim- 
pricht). Solidifies  at  49°  in  a  radiated  crystalline  mass.  —  At  a  higher 
temperature  (aboye  100°,  according  to  List  &  Limpricht),  it  appears  to 
yolatilise  without  decomposition. 

Ettling.      Will.   Stenhousc.  "^^^J^^  Gerhardt  ^^^^^ 

26  C  ....  156  ....  78-79  ....  7865  ....  78*76  ....  79^81  ....  78-4  ....  7953  ....  78-21 

10  H   ....    10....     5-05....     505  ....     5-06  ....     511  ....     5*0  ....     5-05  ....     5'04 

4  O  ....  32  ....  1616  ....  16-30  ....  16-18  ....  1508  ....  16*6  ....  15-42  ....  16*75 

C^H>H)*  198  ....100*00  ....10000  ....100*00  ...100-00  ....1000  ...  100*00  ....100*00 
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Z>00Mfipoimfu)n<.  1.  The  oompomid  barns  in  the  air  with  a  red,  veiy 
smoky  flame.  —  2.  Exposed  to  the  aoUon  of  chlorine  gat  for  a  daj  at  a 
warm  temperature,  it  is  converted  into  a  soft  yellow  mass  consisting  of  a 
liquid  and  a  solid  chlorine-compound.  (Stenhouse.)  —  3.  With  liqnid 
bromine  it  gives  off  hydrobromic  acid  fas,  and  is  converted  into  benzoate  of 
bromophenyl.  (Laurent  &  Gerhardt,  List  &  Limpricht.)  —  4.  Boiling 
nitric  acid  converts  it  into  a  yellow  fused  mass,  with  evolution  of  brown- 
red  vapours  (Lanrent  &  Oerhardt);  cold  nUro-mhhuric  acid  converts  it 
into  nitrobenzoate  of  binitrophenyl.  (List  &  Limpricht.)  —  5.  Oil  of 
vitriol  dissolves  it,  with  slight  evolution  of  heat;  and  on  adding  water  to 
the  solution,  benzoic  acid  is  precipitated  and  sulphocarbolic  acid  remains 
in  solution.  (Laurent  k  Gerhardt.)  —  6.  It  is  not  altered  by  ponta- 
chloride  of  phosphorus.  (List  &  Limpricht.) — 7.  It  is  not  decomposed 
by  boiling  with  aqueous  potash,  and  remains  unaltered  when  heated  with 
potash-ley  to  120°  in  a  seded  tube;  if  the  heat  be  kept  for  some  time  at 
150^  benzoate  and  carbonate  of  potash  are  produced.  (List  k  Limpricht.) 
—  The  compound  boiled  with  aqueous  potash  takes  up  ozvgea  and  is  converted  inta 
benzoic  add.  (Stenhouse.)  When  fused  with  caustic  potash,  it  forms  car- 
bolate  and  benzoate  of  potash  (Laurent  &  Gerhardt,  Gerhardt);  (and 
gives  off  hydrogen.  Stenhouse.  [?  L«])*  ^^^  when  treated  with 
alcoholic  potash  (Stenhouse),  even  in  the  cold.  (List  k  Limpricht.)  -^ 
8.  Heated  in  ammoniacal  gas  or  boiled  with  an  ammoniacal  solution  of 
ammonia,  it  yields  carbolic  acid  and  benzamide.     (List  &  Limpricht.) 

It  is  insoluble  in  water,  but  dissolves  with  tolerable  facility  in  cold 
klcohol  and  ether,  readily  in  the  same  liquids  at  higher  temperatures. 


Benzoate  of  BromophenyL 

C«H»BrO*  =  C»H*BrO,C^*H»0«;  and  C*«H«Br»0*  =  C"H»Br»0,C"H»0«. 
List  &  Limpricht.    Ann.  Pharm,  90,  196. 

Benzoetaure  BromcarboUaure,  Benxoetaurei  Bromphenyloxyd, 

Formation  and  Preparation.  Bromine  is  ponred  upon  dry  benzoate 
of  phenyl  in  a  retort,  till  no  more  hydrobromic  acid  gas  is  evolved,  even 
on  heating  the  liquid;  the  excess  of  bromine  is  then  distilled  off,  and  the 
mass  which  solidifies  on  cooling  is  washed  with  water  and  repeatedly 
crystallised  from  hot  alcohol. 

Properties,  Large  colourless  needles  arranged  in  arborescent  groups; 
they  melt  below  100^  and  appear  to  sublime  without  decomposition 


CalctdaiUm  L  CaleuUUion  2. 

26  C 156    56-31  26  C 156    43-82 

9  H 9    3-25  8  H 8     2-25 

Br  60  28-88      2  Br  160  44*94 

4  0 32  11-56      4  0 32  8-99 

C»H»BrO*  ....  277  lOO'OO     C»H»BrK)*  ....  356  100*00 
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f 

CkleukUumZ. 

26  C    

156    

35-86 

7H  

•••••■••••             /          •■■•••«• 

1-61 

3  Br 

240     

55-17 

4  0   ....*. 

32     

7-36 

• 

C«H'BrH>* „ 435 100-00 

Analyies  by  List  and  Umpricht. 

a. 

b. 

e. 

d. 

c 

■■••.•...*        dO*97 

54-79 

50-11 

H 

8-88     . 

8-19 

2-93 

Br   ... 

82  48     

84-66 

O 

12-31 

100-00 

/.             9- 

k. 

f. 

C 

....     46-55     

..    43-15 

42-74 

H    

....       2-46     

2-59 

2-04 

Br  

37-69 

....     42-82 

....     45-42 

O    

■  •«• 

9-80 

100-00 

The  analyses  show  that  the  substance  is  a  mixture  of  two,  or  probably,  as  indieated 
by  analysis  t,  of  three  sabstitution- products,  which  cannot  be  separated  from  one 
another  by  crystallisation.  No  unaltered  benzoate  of  phenyl  could  be  present,  because 
an  excess  of  bromine  was  used  in  the  preparation,  and  benzoate  of  phenyl  dissolTtis 
pretty  easily  in  cold  alcohol. 

The  mother-liquor  which  remains  after  the  first  recrystallisation  retains  in  solution 
an  oily  substance  which  separates  when  the  liquid  is  very  much  concentrated ;  its  solu- 
tion in  ether  yields  by  evaporation  small  colourless  crystals,  perhaps  consisting  of  the 
compound  (?*H'BrH)*. 

• 

DecompositioTU.  1.  Cold  nitrosiUphuric  acid  converts  the  componnd 
into  nitrobenzoate  of  bromophenyl.  —  2.  It  dissolves  in  oil  of  viirid, 
forming  a  greenish  solation  from  which  water  throws  down  benzoic  acid; 
and  the  aqueous  solution  saturated  with  carbonate  of  baryta  yields  a 
soluble  barjta-salt.  —  3.  Benzoate  of  bromophenyl  dissolves  readily  in 
cold  alcoholic  potash;  the  solution  does  not  become  turbid  on  addition 
of  water,  but  when  treated  with  sulphuric  acid,  it  deposits  benzoic  and 
bromocarbolic  acids. 

This  compound  is  insoluble  in  water,  very  sparingly  soluble  in  cold 
alcohol  and  eihery  but  dissolves  readily  in  those  liquids  at  higher  tempe- 
ratures. 


Benzoate  of  Ghlorophenyl. 

C«I»C10*  a=  C^H*C10,C"H*0». 

STBNirousE.     Ann.  Pharm.  53,  95. 

LiiT  &  LiMPRicHT.     Ann.  Pharm.  90,  199. 

Benzoeiaure  ChlorearboUdure,  benzo^sauret  Phenyloxyd. 

When  chlorine  gas  is  passed  for  several  days  over  benzoate  of  phenrV 
ft  dark  yellow  mixtuxe  is  produced,  consisting  of  an  oily  and  a  solid  body, 
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which  has  a  very  disagreeable  pungent  odour^  and  strond  j  excites  tear  ^ 
This  product  is  pressed  between  bibalons  paper  at  a  gentle  heat,  and  tL 
solid  residue  repeatedly  recrystallised  from  ether.     (Stenhouse.) 

Properties.  Large  flat  crystals  which  melt  at  84"^,  and  sublime  in 
four-sided  prisms  at  a  higher  temperature.  Has  a  faint,  not  unpleasant 
odour,  resembling  that  of  sesquichloride  of  carbon.     (Stenhouse.) 


26  C   

156-0 

9-0 

35-4 

320 

....     67-10     .. 

....         0*0/       ■• 

....     13-77     .. 
....     15-26     .. 

Stenhoase. 
65-97 

9  H  

'      3-99 

CI  

4  O  

16-21 

13-83 

C»H»ClO*  .... 

232-4 

...  10000     .. 

100-00 

It: is  therefore  benzoate  of  chlorophenyl  mixed  with  benzoat^  of  hi- or  tri-chloro- 
phenyl.    (List  &  Limpricht.) 

Heated  with  alcoholic  potash,  it  yields  chloride  of  potassium,  benzoate 

of  potash,  and  a  small  quantity  of  benzoate  of  ethyl.     Hydrochloric  acid 

added  in  excess  to  the  alkaline  liquid,  throws  down  benzoic  acid  and  a 

dark-coloured  resinous  body,  smelling  of  creosote.     (Stenhouse.) 

The  liquid  chlorine-compound  produced  by  the  action  of  chlorine  on 
benzoate  of  phenyl  {yid,  9up.)  may  be  dissolved  out  from  the  bibulous 
paper  by  ether,  but  it  is  difficult  to  separate  from  the  solid  compound. 

StenhoQie. 

26  C   156-0    ....     51-79     53-43 

7  H  70     ....       2-32     3-23 

3  CI 106-2     ....     35  26     29-69 

4  O  320     ....     10-63     13-75 


C»H7C1«0^...  301-2     ....  10000     10000 

[It  is  therefore  benzoate  of  trichlorophenyl  mixed  with  benzoate  of  chlorophenyl  or 
bichloropbenyl.  The  last  in  its  pure  state  requires  58-43  p.c.  C.  2-09  H.  and 
26-52  CI.  L.]  1  .  ,       « 

Treated  with  alcoholic  potash,  it  yields  chloride  of  potassium,  ben- 
zoate of  potash,  and  a  quantity  of  the  resinous  mass  larger  than  that 
which  is  yielded  by  the  solid  compound.     (Stenhouse.) 


.    Benzoate  of  BinitrophenyL 

C»JS[«H»0»  =  C»X«H>0,C"H»0». 

Laurent  &  Gbrhardt.     Compe.  Chim.  1849,  429;  abstr.  Ann.  Pharm. 
75,  77. 

Benzoewure  BinitroearboU'dure,'  benssoetaureg  Biniiropken^losyd,  Bjnt/ro- 
otnzopnantd. 

Crystals  of  binitrocarbolic  a«id  moistened  with  chloride  of  benaovl 
are  gently  heated,  as  long  as  they  give  off  hydrochloric  acid  (lonirer  heat- 
ing would  alter  the  product);  and  any  binitrocarbolic  acid  that  may  have 
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remained  nnehanged,  is  dissolved  out  by  dilate  ammonia,  washed  with 
oold  alcohol,  and  crystallised  from  boiling  alcohol. 
Yellow  rhombic  lamin». 


LaareDt  &  Gerfaardt 

26  C A 156  ....     54-17     541 

2N    28  ....  9-72 

8  H    8  ....      2-78     2-7 

12  O    96  ....  33-33 

(?«N«H»0» 288     ....  100-00 

It  dissolves  partially  in  boiling  potash,  forming  a  yellow  solation. 
It  is  insoluble  in   water,  and  nearly  insoluble  in   boiling  (deokol. 
Dissolves  rather  freely  in  warm  ether. 


• 


Benzoate  of  Trmitrophenyl. 

C"N'ffO"  =  C»X»H»0,C"IPO». 

Laurent  &  Gebhabdt.     Canipt.  Chim.  1849,  429;  abstr.  Ann,  Pharm. 

75,  77. 

Bemoe§aure  TriniiroearboUdvre,  btnxoeiaure*  Trinitropkenylosydf  TVim'/ro- 
betuopAdnid.  • 

Picric  acid  is  treated  with  chloride  of  benzoyl^  as  In  the  preparation  of 
benzoate  of  binitrophenyl,  and  the  product  is  washed  with  cold  alcohol  till 
that  liquid  is  no  longer  coloured  by  it,  and  crystallised  from  hot  alcohol. 

pufden  yellow  rhombic  laminsB,  having  a  strong  lustre.  Melts  when 
heated,  and  solidifies  in  the  crystalline  form  on  cooliug. 

Laurent  &  Gerbardt. 

26  0 156     ....     46-83     466 

3N    42     ....     12-64 

7  H    7     . ..       210     2-1 

16  O    128     ....     38-43 

C«N»H70" 333     ....  100-00 

When  strongly  heated,  it  assumes  a  darker  colour  and  explodes. 

It  dissolves  in  boiling  potash  with  deep  yellowish  red  colour  and 
separation  of  crystalline  flakes.  —  When  boiled  with  ammonia,  it  remains 
for  the  most  part  undissolved. 

It  is  insoluble  in  water,  and  less  soluble  in  cold  alcohol  than  benzoate 
of  binitrophenyl.  It  dissolves  sparingly  in  cold,  somewhat  more  abun- 
dantly in  warm  ether. 
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Benzolactic  Acid. 

(j^oHMQie  _  C"H«»0»  2(C"H«0»). 

SocoLOFF  &  Strecker.    Ann,  Phai^m,  80,  42.* 
Strecker.     Ann,  Pharm,  91,  359. 

BenxonUlehiHuref  Bentoemilehsdure. 

Formaiion  and  Preparation.  BeDzoic  and  lactic  acids  are  heated 
together  to  180°  as  long  as  aqueoas  vapour  continues  to  escape;  the 
solidified  resinous  mass  is  dissolved  in  water  containing  potash;  dilate 
sulphnrio  acFd  added  to  the  warm  eolation  till  benzoic  acid  no  longer 
separates  on  cooling,  bat  crystals  of  another  form  make  their  appearance; 
the  precipitated  benzoic  acid  then  separated  by  filtration;  and  the  filtrate 
treated  with  solphnric  acid.  A  copioas  precipitate  is  thereby  produced, 
which  when  boiled  with  water,  first  melts  and  then  dissolves  in  a  larger 
quantity  of  water.  As  the  liquid  cools,  the  benzolactic  acid  is  deposited 
either  in  drops  or  in  crystals,  and  may  be  obtained  in  the  crystalline  state 
by  eolation  in  ether.  (Socolofi' <&  Strecker.)  —  IT  Or  better:  10  pts.  of 
syrnpy  lactic  acid  are  heated  with  14  pts.  of  benzoic  acid  in  a  retort  to 
150^;  water  then  passes  over,  a  small  quantity  of  benzoic  acid  sublimes, 
and,  after  the  mixture  has  been  heated  for  several  hours  to  200^,  there 
remains  a  fused  brownish  mass,  which  on  cooling  gradually  solidifies  in  a 
network  of  crystals  consisting  of  benzoic  and  benzolactic  acids.  On 
boiling  this  residue  with  a  quantity  of  aqueous  carbonate  of  soda  not 
snfficient  to  dissolve  the  whole,  the  benzolactic  acid  is  dissolved  in  greater 
proportion  than  the  benzoic  acid;  and  the  resulting  solution,  from  which 
the  small  quantity  of  benzoic  acid  may  easily  be  removed  by  agitation 
with  ether,  yields,  on  addition  of  hydrochloric  acid,  colourless  crystals  of 
benzolactic  acid,  which  may  be  purified,  by  recry stall ization  from  water, 
or  from  a  mixture  of  ether  and  alcohol. 

Properties.  Colourless  tabular  or  spear-shaped  crystals,  unctuous  to 
the  touch:  In  the  dry  state  they  melt  at  112^;  the  fused  acid  remains 
liquid  for  a  long  time  after  cooling,  and  then  solidifies  in  a  crystalline 
mass.  The  acid  does  not  sublime  between  100°  and  120^  but  when 
strongly  heated,  it  boils  and  appears  to  sublime  unaltered.  After  drying 
in  the  air,  it  does  not  give  off  any  water  when  heated  to  its  melting  point. 
(Strecker.) 


20^0  

10  H 

Air.dned. 

120    .... 

10    .... 

61-8    .. 

5-2     .. 

33-0    .. 

Strecker. 

61-6 

5-2 

8  O 

64     .... 

33-2 

C»H"0»    194    ....  1000    100-0 

The  «M  m.y  b.  «,«ded  »  CHH^(C«HK)«)Oi|  C.  tht  U  to  «y.  «  ben«lc  .dd 

in  which  1  At.  H  within  the  radical  (benzoyl)   U  replaced  by  lactyl  C*H*0*.     Its 
formation  ii  represented  by  the  equation : 

C»HMO»  +  2C»*H«0*  -  2C?»H>«0»  +  4HO. 
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This  mode  of  formatioii  might  lead  to  the  condoiion  that  the  acid  is  Mbadc  and  ihovid 
be  icpresented  by  the  formula  C^H'K)** ;  bni  aa  the  homologooi  compound  benaogly- 
oolic  acid  (p.  66)  is  monobasic,  and  its  formula  could  not  be  doubled  without  doubling 
also  the  formula  of  hippuric  acid,  and  therefore  also  that  of  glycoool,  it  is  best  on  the 
whole  to  regard  bensolactic  acid  as  monobasic.     (Strecker.) 

Decomposition.  The  acid  boiled  with  water,  is  very  slowly  resolred 
iDto  bencoic  and  lactic  acids;  the  decomposition  is  somewhat  accelerated 
bj  addition  of  dilate  sulphuric  acid. 

Combinations.  The  acid  dissolves  in  400  pts.  of  cold  watery  and  in  a 
smaller  qaantitj  at  the  boiling  heat. 

The  BenzoMctat^s,  C*^H*MO*,  are  for  the  most  part  soluble  in  water. 
Their  neutral  solutions  are  not  precipitated  by  neutral  acetate  of  lead, 
a  character  which  distinguishes  benzolactic  from  benzoic  acid. 

Benssolaclale  of  Soda  crystallises  in  colourless  needles. 

Bentolaetaie  of  Baryta,  —  Ctystallises  from  its  aqueous  solution  in 
shininr,  thin  six-sided  laminss.  The  air-dried  salt  gires  off  i7'6p.o. 
(6  At.)  water  at  100^ 

At  100*.  Strecker. 

BaO 76-5     ....     29*3     29*1 

C»H»Cy  185-0    ....     707 

C»H»BaO»  261-5     ....  lOO'O 

Beniolaclate  of  tSUffer.  —  An  ammoniacal  solution  of  benzolactic  acid 
mixed  with  nitrate  of  siWer  forms  a  flocculent  precipitate,  which  dissolren 
in  boiling  water  and  crystallises  in  slender  colourless  needles  on  cooling. 

Strecker. 

C»H»0> 193     ....     64-5 

Ag 108     ....     35-5    361 

C»H«AgO». 301     ....  100-0 

Soooloff  &  Strecker  found  37  per  cent  of  silrer  in  the  salt,   the  excess  arising 
probably  from  admixture  of  bensoic  acid  with  the  bensolactic. 

The  acid  diBeolves  readily  in  alcohol  and  ether.     (Strecker.)  ^. 


Secondary  Nuclei  of  BentyUne. 
Oxygen-nucleus  C**H*0. 

Anhydrous  Benzoic  Acid. 
C"H»o»  =  C"HH),0*.  • 

Gerhabpt.    N.  Ann.  Chim.  PAys.  d7>  299;   Ann.  Pharm.  82,  127; 

87,  163;  J.  pr.  Chem^ei,  280. 
Wonder.    J.  pr,  Chem.  61,  498. 

BensBoie  Anhjfdride,  Benzoate  qf  Benzoyl,  Benzoic  Benzoate,  BenzoetHmrt'Anhy* 
dridf  wauerfreit  Benzoeedure,  benzoesemre  Benzoettiure,  Benzoate  benzoique. 

Formation.     1.  By  the  action  of  chloride  of  benzoyl:  (a)  on  oxalic 
arid,  or  (6),  on  alkaline  bensoates  (Oerhardt),  and  therefore  also  (c),  by 
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the  action  of  pentachloride  of  phoaphorns  on  alkaline  bensoates,  the  first 
stage  of  this  action  bi'ing  the  formation  of  chloride  of  benroyl  (Wnnder); 
in  like  manner  (d),  by  the  action  of  protochloride  of  sulphur  on  alkaline 
beuzoates  (Heiutz): 

a.  C*KH)^  +  2C'*H*C102  =  2KC1  +  aCnj'O'  +  2C0  +  2C0«; 

b.  C»H»NaO*  +  C"H*CIO«  ^  NaCI  +  2C"H»0». 

c.  6C»*H»N«0<  +  PCl»  -  3C"H«N«0*  +  3C"H*Cl<)»  +  NaO,PO'  +  2NaCl. 

d.  2C"H»NaO*  +  3CIS  «  2C"H*ClO*  +  NaCl  +  N*0,80»  +  2S. 

2.  Bj  distillation  of  acetic  benzoate  or  caminic  benzoate.     (Gerhardt.) 

PreparoHon,  —  1.  Perfectly  dry  oxalate  of  potash  is  heated  with  an 
equal  weight  of  chloride  of  benzoyl,  keeping  the   vessel   in    continual 
movement,  till  the  odour  of  chloride  of  benzoyl  is  no  l9nger  perceptible. 
The  cooled  mass  is  suspended  in  cold  water;  the  resulting  chloride  of 
potassium  washed  with  cold  water,  to  which  a  little  ammonia  is  added 
for  the  purpose  of  removing  any  benzoic  acid  that  may  have  been  con- 
tained in  the  chloride  of  benzoyl;  and  the  residue  is  crystallised  from 
alcohol.     (Gerhardt.)  —  2.  When  equal  parts  of  .dry  benzoate  of  soda 
and  chloride  of  benzoyl  are  heated  in  a  sandbath  to  1 30^  a  clear  liquid  is 
produced j  and  at  a  temperature  somewhat  above  130%  chloride  of  potas- 
sium separates  out;  the  cooled  mass  washed  with  cold  water  and  solution 
of  carbonate  of  soda,  leaves  anhydrous  benzoic  acid  in  the  form  of  a  white 
mass.     (Gerhardt.)  —  3.  Oxychloride  of  phosphorus*  is  gradually  added 
to  an  excess  of  finely  pounded  benzoate  of  soda  (abont  five  times  the 
weight  of  the  oxychloride),  best  in  a  fiask,  which  is  kept  in  constant 
•motion,  so  that  the  reaction  which  takes  place  as  soon  as  the  substances 
come  in  contact,  may  extend   itself  throughout  the  whole  mass;    the 
mixture  is  heated  to  150°  in  an  oil-bath  or  air-bath  till  it  no  longer  smells 
of  chloride  of  benzoyl;  and  the  cooled  mass  is  suspended  in  cold  water, 
to  which  a  small  quantity  of  ammonia  or  carbonate  of  soda  is  added,  to 
remove  any  chloride  of  Wnzoyl  that  may  remain,  and  then  washed  with 
water.     In  this  reaction,  chloride  of  benzoyl  is  first  formed  and  afterwards 
acts  upon  the  benzoate  of  soda.     (Gerhardt.)  —  4.  When  pentachloride 
'of  phosphorus  is  mixed  with  dry  benzoate  of  soda,  a  strong  evolution  of 
heat  tsikes  place,  and  the  mass  is  converted  into  a  syrupy  liquid      This 
is  heated  for  some  time  to  130°,  the  mass  which  solidifies  on  cooling 
treated  with  cold  water,  and  the  residue  crystallised  from  boiling  alcohol. 
(Wunder.)     In  preparing  considerable  quantities  of  anhydrous  benzoic 
acid,  the  purification  is  best  effected  by   distillation.     Well  developed 
crystals  are  obtained  by  leaving  the  fused  substance  to  cool  slowly,  and 
decanting  the  still  liquid  portion  from  the  solid  matter.  (Gerhardt)  — 
IT.  5.  Thirty-seven  grammes  or  rather  more  of  perfectly  dry  and  finely 
pounded  benzoate  of  soda,  are  intimately  mixed  in  a  flask  with   10 
grammes  of  protcchloride  of  sulphur;  the  fiask  well  closed  and  left  at 
rest  for  24  hours;  and  the  contents,  which  then  smell  of  chloride  of  ben- 
zoyl, are  heated  above  130°,  whereupon  the  mass  liquefies  and  the  odour 
of  chloride  of  benzoyl  disappears.     The  contents  of  the  fiask,  when  cold, 
are  thrown  into  cold  water,  triturated  therein  with  addition  of  a  little 

*  According^  to  Gerhardt,  oxychloride  of  phofphorua  is  moat  advantageouaij 
prepared  by  distilling  pentachloride  of  phosphorus  with  perfectly  dry  oxalic  acid ;  the 
liquid  distillate  thus  obtained  consists  wholly  of  the  oxychloride  : 

PCI*  +  C<HaO»  «  PO»a»  +  2HCI  +  CO  +  CO». 
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oarbonate  of  soda  and  afterwards  washed  with  water;  the  residue  pressed 
and  melted  in  the  water-bath;  the  fused  mass  treated  with  alcohol  of 
about  50^ 'till  it  is  completely  dissolved,  with  the  exception  of  sulphur; 
and  the  filtrate  left  in  a  cool  place  till  the  anhydrous  benzoic  acid 
crystallises  out.  If  the  liquid  separated  from  these  crystals  be  mixed 
with  hot  water  till  the  turbidity  thereby  produced  no  longer  disappears, 
and  again  left  to  cool,  it  will  yield  an  ad<litional  quantity  of  anhydrous* 
benzoic  acid  in  perfectly  pure  crystals.  The  crystals  which  first  separate 
from  the  alcoholic  solution  still  contain  a  little  sulphur;  but  by  melting 
them  in  the  water-bath,  decanting  from  the  sulphur,  dissolving  the 
decanted  portion  in  the  exact  quantity  required  of  alcohol  of  5Qr,  de- 
colorising the  solution  with  recently  ignited  and  washed  bone-charcoal, 
and  gradually  cooling  the  hot-filtered  solution,  anhydrous  benzoic  acid 
is  obtained  in  pure  colourless  crystals.     (Heintz,  Fogg^  98^  458.)  \' 

Properties.  Acute  rhombs  or  oblique  rhombic  prisms,  having  some- 
times a  slight  odour  of  bitter  almond  oil.  Melts  at  42^,  and  remains 
fluid  for  a  long  time  under  water,  even  when  agitated.  Distils  without 
decompositiou  at  about  3 1 0^  Its  fresh  solution  in  alcohol  or  ether  has 
no  effect  on  litmus.     (Gerhardt.) 


14  C 

84 

74-32     .. 

4-42     .. 

21-26     .. 

Gerhardt. 

74-19 

4-54 

21-27 

Wander. 
....     74-35 

5  H 

1^ 

4-68 

3  0., 

■  ••              W«              «•'« 

....     20-97 

C"il*05    ....  113     ....  100-00     100-00     ....  100-00 

Decompositions.  1.  When  boiled  with  water,  it  communicates  an  acid 
reaction  to  the  liquid,  and  by  continued  boiling  it  is  converted  into  benzoic 
acid.  —  2.  Poiasli'ley  converts  it  into  benzoic  acid.  When  heated  with  a 
small  quantity  of  solid  caustic  potash^  it  yields  benzoate  of  potash  and 
benzoic  acid.     (Chiozza.) 

2C"H»0»  +  KO,HO  -  C"H»KO<  ^  C"H«0*. 

—  3.  Ammonia  appears  not  to  act  upon  it  in  the  cold,  but  on  the  appli- 
cation of  heat,  the  anhydrous  acid  dissolves  quickly,  and  the  concentmted 
solution  deposits  benzamide;  nevertheless,  a  large  quantity  of  benzoate 
of  ammonia  remains  in  solution.  Aniline  does  not  act  upon  the  anhy- 
drous acid  in  the  cold :  but  oh  applying  a  gentle  heat,  solution  takes 
place,  water  separates,  and  the  mass,  as  it  cools,  solidifies  into  a  group  of 
needles  of  benzamide.     (Gerhardt.) 

Anhydrous  benzoic  acid  is  insoluble  in  cold  water,  but  dissolves  readily 
in  alcohol  and  ether. 


Anhydrous  Benzo-acetic  Acid. 

C"H»0«  =  C*HW  +  C»*H»0». 

,O£RiiAB0T.    N.  Ann.   Chim.  Phys.  37,  308;   Ann.  Pharm.  87,  81; 
J,  pr.Chem.  61,  288. 

BenMO'Oettie  Anhydride^  Benzoic  Acetate  or  Acetic  Benzoate. 

Formatuni  and  Preparation.      When  chloride  of  acetyl  is  brought 
in  contact  with  benzoate  of  soda,  a  very  brisk  action  takes  place,  and 
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oontimiea  to  the  end  withoat  external  heating.  The  syrapj  proditet  li 
washed  with  water  and  aq aeons  carbonate  of  soda, 'the  residue  shaken  np 
with  pare  ether,  and  the  solution  left  to  evaporate  at  a  gentle  heaL  ' 

Properties.    Heavy  oil,  smelling  like  Spanish  wine.     Does  not  change 
the  colour  of  litmus. 


18  C 
8  H 
60 


Gerhardt. 

108     ....     65-85     .. 

65*94 

tf      ....        4*o# 

4-99 

48     ....     29-28     .. 

29-07 

C»H80« 164    ....  10000    100-00 

jDeeompantums.  I,  The  compound  boils  at  120^  and  anhydrous 
acetic  acid  passes  over,  the  thermometer  rising  rapidly,  and  the  residue 
acquiring  a  slight  brown  colour.  If  the  distillation  is  interrupted  at 
150^  the  residue  contains  pure  anhydrous  benzoic  acid.  — 2.  When  boiled 
with  water,  it  is  slowly  converted  into  acetic  and  benzoic  acids.  —  Caustic 
alkalis  and  alkaline  carbonates  quickly  convert  it  into  a  benzoate  and  an 
acetate  of  the  alkali. 


Anhydrous  Benzo-valerio  Acid. 

Ghiozza.    Ann.  Pharm.  84,  106;  J.  pr.  Chem.  61,  298* 
Benzthvaleric  Anhydride,  Valeric  Benzoate,  or  Benzoic  Valeraie. 

Obtained  by  the  action  of  chloride  of  benzoyl  on  dry  valerate  of 
potash. 

Heavy  oil  having  nearly  the  same  odour  as  anhydrous  valerianic  acid. 
Does  not  chan^  the  colour  of  litmus.  Emits  pungent  vapours  which 
excite  tears.  It  is  resolved  by  distillation  into  anhydrous  benzoic  and 
valerianic  acids,  but  not  so  readily  as  anhydrous  benzo-acetic  acid.  With 
alkalis  it  forms  a  benzoate  and  a  valerate. 


Appendix  to  Anhydrous  Benzoic  Aoid. 

Oreoselone.   C"HH)«. 

ScHKEDERMAiOT  &  WiNCKLER.    Ann.  Phonn.  51,  320. 

Prepw^ion.  A  rapid  stream  of  dry  hydrochloric  acid  is  passed  over 
finely  pulverised  athamantin,  the  powder  being  continually  stirred,  so 
that  every  part  of  it  may  be  exposed  to  the  action  of  the  acid  (p.  103). 
When  jthe  whole  is  liquefied  and  begins  to  solidify  again,  the  heat  is  raised 
to  100*;  hydrochloric  and  valerianic  acids  then  pass  over,  and  oreoselone 
(mixed  with  unaltered  athamantin)  remains  as  an  amorphoos  porovs 
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nuuB.  Thk  prodoot  is  veeiyBtallised  from  boiling  aloohol;  and  the 
•olation,  wheo  oooled  or  erapomtedy  deposits  oreoeelone  in  yellowish 
noddleS)  whieh,  by  washing  with  oold  aloohol,  are  rendered  whiter,  and 
are  fre^  from  adhering  athamantin.  -— Sulphurous  acid  may  also  be  nsed 
in  the  preparation  instead  of  hydrochloric  acid. 

ProperiieB.  Loosely  coherent,  cauliflower-like  mass,  which,  when 
examined  with  a  magnifying  glass,  appears  to  be  composed  of  slender 
flexible  needles  arranged  in  spherical  groups.  It  has  a  faint  yellowish 
colour  (which  howeyer  arises  merely  from  impurity,  inasmuch  as  oreose- 
lone  undeigoes  alteration  when  its  solution  is  eyaporated).  Tasteless  and 
inodorous.    Melts  at  about  190^  into  a  clear  yellow  liquid. 

Schnedermuin  &  Winckler. 

14  C  ..„ 84     ..M     74-32    74-79 

5H 5     ....      4-42    4-59 

3  O 24    ....    21-26    20*62 


"»»»<»■ 


C"H»0» 113    ....  10000    100-00 


LeoompogUiofM.  Fused  oreoselone  solidifles  on  cooling,  into  an  amber- 
coloured  mass,  which  again  separates  in  the  amorphous  state  from  its 
solutions;  when  melted,  it  emits  a  slight  empyreumatic  odour,  without 
howeyer  diminishing  in  weight  When  heated  above  its  melting  point, 
it  becomes  charred.  —  2.  Oreoselone  dissolves  readily  in  oil  of  vitriol^ 
and  the  solution,  on  being  mixed  with  water,  yields  a  copious  yellowish 
white  precipitate,  which,  after  washing  and  dryiDg,  fbrms  a  yellowish 

gowder,  soluble  with  yeUow  colour  in  potash  and  in  alcohol;  it  does  not 
owever  crystallise  from  its  alcoholic  solution,  and  it  contains  less  carbon 
and  more  hydro^n  than  oreoselone.  — 3.  Oreoselone  turns  yellow  when 
treated  with  dilute  potash  or  ammonia,  and  dissolves  to  a  small  amount^ 
forming  a  solution  of  a  bright  yellow  colour;  iibxmg  polcuhrley  with  the 
aid  of  heat,  dissolves  it  abundantly.  The  red-brown  solution  jdelds  with 
acids  a  yellowish  white  precipitate,  which,  after  washing  and  drying, 
forms  a  yellowish  earthy  mass,  becomiug  brownish  and  glutinous  when 
dry  (especially  if  it  has  been  prepared  from  athamantin  not  quite 
pure);  it  dissolves  with  some  difficulty  in  water,  and  (if  prepared  from 
oreoselone)  remains  in  tbe  form  of  a  crystalline  mass  wnen  the  alcoholic 
solution  is  evaporated.  By  repeated  solution  and  evaporation,  it  becomes 
darker  in  colour  and  more  readily  soluble  in  alcohol  It  contains  72*21 
p.  c.  carbon  and  4*72  hydrogen,  ai^d  is  therefore  ^  hydrate  of  oreoselone 
containing  however  less  than  1  At.  water.  [The  amoant  of  hydrogen  and 
ozjgeo,  it  bowerer  greater  at.  compared  with  oreoielone,  not  in  the  ratio  of  1  :  8,  but  of 
1  !  11  j  the  labstance  is  therefore  nothing  but  oreoeelone  somewhat  deeompoied.  L.] 

Combinatioiu.  The  precipitate  recently  thrown  down  by  acids  from 
the  solution  of  oreoselone  in  potash  dissolves  readily  in  ammonia, 
forming  an  alkaline  liquid,  from  which  neutral  acetate  of  lead  throws 
down  yellow  flakes.  This  precipitate,  even  when  every  precaution  is 
adopted  in  its  preparation,  to  avoid  any  admixture  of  carbonate  or  basio 
acetate  of  lead,  exhibits  a  composition  varying  in  different  preparations, 
but  nevertheless  approaching  to  the  formula  C^H%*,2PbO. 

yOL.  XII.  H 
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« fW>    «!l'6  ....  66«36  66^64  ....  65*8(>  ....  64-44  ....  6l'«r 

14  C *     84*0  ....  25*02  ........  24*59  ....  25I»  ....  i6-12  ....  2d-24 

6  H    ^,u.      5*0  .^  1*48  ........  1*71  «./.  1*62  ....  1*79  <m«  2*02 

3  0 240  ....  7*14  7*16  ....  745  ....  7*65  ....  8*41 

C"H»0»,2PbO....  336*6    ....  10000    10000  ....  10000  ....  100*00  ....  100*00 

Oreoselone  dissolves  but  Sparingly  in  alcohol^  even  When  ii^iinn, 
forming  a  7ello#  eolntion^  and  to  about  the  i^ame  ei^t^nt  iil  eAev. 

Bodf  obtained  frosts  HjfdroeUorate  ofMhamatUm^    C^^H'O^. 

The  crystallised  oompound  of  athamantin  and  hydrochloric  acid 
melts,  when  boiled  with  water,  into  oily  drops  which  dissolve  after 
boiling  for  some  time.  The  liquid  on  cooling  deposits  slender  needles, 
forming,  when  dried,  a  dazzling  white  silky  mass,  which  dissolves  spar- 
ingly in  cold,  pretty  readily  in  boiling  water,  easily  ia  alcohol  or  ether, 
and  separates  in  small  scaly  crystals  from  the  alcoholic  solution,  in 
slender  needles  from  the  ethereal  solution.  The  same  body  is  sometimes 
also  produced  on  boiling  the  crude  mass  of  athamantin  which  has  been 
treated  with  hydrochloric  acidj  sometimes  however  nothing  separates 
under  these  circumstances,  but  oreoselone  and  a  few  amorphous  flakes 
which  pass  over  in  distillation  together  with  the  liquid.  The  compound 
dissolves  with  yellow  colour  in  ammonia  and  more  readily  in  dilute 
potash-ley,  and  is  precipitated  by  acid  from  the  dilute  solution  in  slender 
colourless  crystals.  The  solution  in  ammonia,  forms  a  beautiful  yellow 
precipitate  with  acetate  of  lead. 


14  C  

6  H 

84 

....  68*85 
....   4-91 
....  26*24 

6905  • 

5*02 

4  O 

32 

26*93 

(?*HH)* 

122 

....  10000 

100*00 

The  compoudd  melts  when  heated  in  a  glass*  tube;  at  a  stronger  heat 
the  liqoid  creeps  up  the  sides  of  the  tube,  and  forms  a  brownish  oil,  which 
does  not  solidify  till  after  some  days.  At  the  same  time,  a  slight  empj- 
fieainilio  odour  la  eaiitted  and  a  souJl  quantity  of  chareoal  separates. 


Pencedanin. 

WAOVBZfBODait.    Br.  Arch.  d7f  341. 
SoHLATTBB.    Afifi.  Fhamu  5,  201. 
Erdmamk.    J.  pr.  Ghenk  16,  42. 
fioTHB»    J.  pr.  Chem.  46,  371;  dO,  381. 
R.  Waonu.    J.  pr,  Chem.  61,  503;  62,  275. 

Anff elate  qf  Oreatelone,  Imperaiorin, 

Sources,    In  the  root  of  Petuxdanum  ofieinaU  (sulphur  weed)  and 
Imperaioria  Astruthium  (masterwort).     B%  Wagner  hae   shown    tUM 
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Waokeiuoder'tf  inperaioria  b  idoatioal  with  tbe  peuqodamn  diaooverdd  by 
Schlatter. 

Preparcution.  1.  When  the  root  of  Feueedanum  officinale  is  exhausted 
by  digestion  with  alcohol  of  80  per  cent,  and  the  ftlcohol  afifcerwards  distilled 
off,  pencedanin  separates  from  the  fatty  residue  in  crystals  which  may  be 
washed  with  cold,  and  recrjstallised  from  hot  alcohoL  (Schlatter.)  Uer- 
berger  and  Erdmann  recrystallise  the  product  from  ether.  Bothe  leaves 
the  comminnted  root  in  contact  with  alcohol  for  some  hours  and  then 
heats  the  li<)uid  to  the  boiling  point;  the  filtered  liquid,  when  slightly 
evaporated,  yields  crystals  of  pencedanin,  which  may  be  freed  from  a  brown 
resin  by  treating  them  with  cold  and  very  dilute  alcohol.  The  crystal- 
lisations from  suoseouent  extracts  contain  much  larger  quantities  of  resin 
than  that  obtained  trom  the  first;  from  the  last  quantities  of  resin,  the 
pencedanin  may  be  obtained  by  diluting  the  hot  alcoholic  solution  with 
water,  till  the  turbidity  thereby  produced  begins  to  be  permanent;  the 
crystals  which  separate  after  long  standing  are  recrystallised  from  cold 
ether.     (Bothe.) 

2.  The  coarsely  pounded  root  of  mastertaart  is  exhausted  in  a  press 
with  2  or  3  pts.  of  ether,  f  of  the  liquid  distilled  off,  and  the  residue 
exposed  to  the  air,  whereupon  it  deposits  crystals,  which  must  be  sepa- 
rated from  a  green  oil  and  recrystallised  from  ether.  To  free  them  com- 
pletely from  adhering  oil,  they  are  washed  with  cold  alcohol  of  80  per 
cent,  and  recrystallised  from  hot  alcohol,  or  melted  at  a  gentle  heat  and 
recrystallised,  or  left  for  some  hours  in  contact  with  cold  dilute  potash, 
then  washed  first  with  water,  afterwards  with  cold  alcohol,  and  recrystal- 
lised from  hot  alcohol.  (Osann,  Wackenroder.)  — >  Wagner  exhausts  old 
roots  of  masterwort  (the  fresh  roots  do  not  appear  to  3rield  any  pence- 
danin) with  i^cohol  of  75  per  cent,  at  ordinary  temperatures;  concen- 
trates the  extract  at  about  60°,  till  it  separates  on  being  left  at  rest  into 
two  layers,  the  lower  of  which  is  light  brown  and  watery,  the  upper 
brown  and  resinous;  spreads  the  latter  upon  a  porcelain  dish  and  leaves 
it  to  itself  for  some  days;  presses  the  resulting  granular  crystalline  mass 
between  bibulous  paper  (to  remove  a  fixed  oil  resembling  linseed  oil); 
boils  it  with  milk  of  lime;  decomposes  the  resulting  lime-oompound  with 
acetic  acid  (whereby  the  product  is  freed  from  a  substance  which  gives  it 
a  burning  taste);  and  recrystallises  the  peucedanin  thus  separated  from 
cold  alcohol. 

Properiiu.  Colourles*,  shining  rhombic  tables  destitute  of  taste  and 
smell  (Schlatter,  Bothe),  with  angles  of  about  60°  and  120° ;  thick, 
oblique  rhombic  prisms  with  terminal  faces  resting  obliquely  on  the 
.obtuse  lateral  edges  (Wackenroder);  the  alcoholic  solution  has  a  burning;, 
aromatic  taste,  and  produces  a  persistent  sensation  of  scratching  in  the 
throat.  Melts  at  60^  (Schlatter),  at  75°  (Bothe,  Wackenroder),  and  when 
left  at  rest  for  some  time,  solidifies  in  a  radiated  crystalline  mass. 


Erdmann. 

Bothe. 

Wagner. 

24  C    

...  144 

....     70-58     .. 

69-69 

....     70-53 

....     70-13 

12  H    

...     12 

....       5-88     . 

5-88 

....      6-02 

6-33 

6  O    

...     48 

.,..     2:V54     . 

24-43 

....     23-45 

....     23-54 

C»fl>«0« 

...  204 

....  10000     . 

lUOOO 

....  100-00 

....  10000 
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DecwnposUums.  1.  Pencedanin  heated  abore  its  melting  point,  gireB 
off  vapoars  having  a  ranoid  aromatio  odour  and  prodnciug  a  scratching 
sensation  in  the  throat;  they  condense  into  an  unctnons  mass  which 
solidifies  as  it  cools.  It  bnms  with  a  bright  sooty  flame  and .  leares  a 
light  charcoal  difficult  to. burn.  —  2.  Heated  to  60^  with  nitric  acid  of 
sp.  gr.  1*21^  it  dissolves  slowly  but  completely,  forming  a  yellow  liquid, 
which  on  cooling  solidifies  into  a  laminar  crystalline  mass  of  nitropeuce^ 
danin.  This  compound  is  easily  purified  by  recrystallisation  from  alcohol, 
and  forms  colourless  flexible  crystalline  lamin®,  which  are  nearly  insolu- 
ble in  water,  dissolve  with  tolerable  facility  in  alcohol  and  ether,  melt  and 
decompose  when  heated  above  100'',  and  burn  with  a  bright  flame,  giving 
off  nitrous  vapoars*     (fiothe.) 

^ifropeueedanin.  Bothe. 

24  C 144     ....     60-01  59-47 

N 14     ....       5-83  5-25 

lOH,^, 10     ....      4-16  4-11 

9  O  72     ....    30-00  31-17 
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C^NH>«09 240     ....  10000    100-00 

Nitropeucedanin  exposed  to  the  action  of  ammoniacal  gas  or  heated 
with  ammonia  and  alcohol,  is  converted  into  nitropeucedamid^,  which 
dissolves  readily  in  boiling  alcohol,  and  crystallises  on  cooling  in  rhombic 
prisms  having  almost  the lust^  pf  the  diap^oi^d* 

Niiropeueedamide.  Bothe. 

24  C    144  ....  58*06  5800 

2N 28  ....  11-29  U-92 

12  H 12  ....  4-84  4-63 

8  O  64  ....  25-81  25'45 

C«^N«H»0»  ....  248    ....  100-00     100-00 

Nitropettcedamide  boiled  wij^h  potash  gradually  gives  off  ammonia ; 
heated  with  a  dilate  acid,  it  yielas  nitropeacedanin  and  the  ammonia- 
salt  of  the  acid  employed. 

Nitropeucedamide  is  nearly  insoluble  in  water,  but  dissolves  readily 
in  alcohol  and  ether.  When  the  alooholio  solution  is  mixed  with  water, 
the  precipitated  nitropeucedamide  exhibits  a  remarkable  dichroism,  the 
liquid  being  yellow  oy  transmitted  light,  bat  of  a  fine  asure-blue  by 
reflected  lignt,  even  when  vezy  much  duated.     (Bothe.) 

When  pencedanin  is  boiled  with  strong  nitric  acid,  nitrous  acid  is 
evolved  and  a  yellow  solution  formed  which  is  not  precipitated  by  water. 
(Schlatter,  Weckenroder.) 

3.  Pencedanin  forms  a  dark  viscid  mass  with  iodine,  (Schlatter, 
Wackenroder.)  —  4.  It  dissolves  in  oil  of  vitriol  and  i^  precipitated  in  its 
original  state  by  water,  but  is  slightly  altered  by  fuming  sulphuric  acid* 
(Wackenroder.)  Sulphuric,  hydrochloric  and  acetic  acid  have  no 
action  on  pencedanin.  (Schlatter.)  —  5.  It  is  decomposed  by  alcoholic 
potash  into  angelic  acid  and  oreoselone.     (R  Wagner.) 

Pencedanin  is  insoluble  in  water  and  very  sparingly  soluble  in  cold 
alcohol,  but  dissolves  readily  in  hot  alcohol,  in  ethsr,  and  in  oils  hoihjixed 
and  voiatiU, 
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When  peocedaoin  is  dissolved  in  cold  ether^  axypeucedanin  remains 
in  the  form  of  a  granular  residue,  which  may  be  freed  from  adhering 
pencedanin  bj  repeated  crystallisation  and  treatment  with  ether. 
{Erdmann,  Bothe.) 

Ojpypeueedanin.  Bothe. 


24  C  

11  H 

144 

11 

....     68-25 
....       5-21 
....     26-54 

67-80 

5-27 

26-93 

7  O 

56 

CMH^W    ... 

331 

....  100-00 

100-00 

Athamantin. 

C^H'W  =  C»*HH)*,C»*ff«0*  OP  (?*H«0*,<?«H*0».  t 

WiNCKLBB.     Bepert.  77,  169. 

ScHNEDBRMAiTM  &  WiNCKLBR.      Afifi.  Pkarm.  51,315;  J.pnChem. 
33,  89. 

Preparation,  •The  dried  and  finely  bruised  roots  and  ripe  seeds  of 
Aihafnanta  oreOKlinum  are  exhausted  with  three  times  their  weight  of 
alcohol  of  80  per  cent,  at  50^  or  60°;  the  solution  eyaporated  to  dr^ees 
over  the  water-bath;  the  residue  treated  with  eight  times  the  quantity  of 
ether;  and  the  ethereal  solution  decolorised  with  animal  charcoal,  filtered 
and  left  to  evaporate:  there  then  remains  a  thickish  pale  yellowish  oil 
which  gradually  solidifies  into  a  crystalline  granular  mass.  This  mass  is 
dissolved  in  four  times  its  weight  of  80  per  cent,  ulcohol;  60  times  the 
weight  of  water  poured  into  the  solution  in  a  thin  stream;  and  the  mix- 
ture well  shaken  and  left  to  stand  in  a  cool  place.  The  milky  liquid 
after  a  few  days  or  perhaps  weeks,  deposits  a  curdy  crystalline  precipi- 
tate; the  addition  of  acetic  acid  or  sulphate  of  soda  accelerates  the  preci- 
pitation, but  retards  the  subsequent  purification.  The  precipitate  is 
dissolved  in  a  quantity  of  warm  alcohol  of  60—63  per  cent.,  sufficient 
to  keep  the  liquid  nearly  clear  after  cooling,  then  filtered  warm  and  left 
to  stand  in  a  cool  place.  The  athamantin  then  separates  in  long  needles, 
generally  mixed  with  oily  drops  of  impure  athamantin.  From  a  solution 
saturated  while  warm,  athamantin  separates  on  cooling  in  the  form  of  a 
brown  oil.  The  crystalline  mass  freed  as  completely  as  possible  from  the 
oil-drops,  is  pressed  between  bibulous  paper,  and  recrystallised  from 
alcohol  till  the  crystals  appear  perfectly  white  and  are  no  longer  mixed 
with  oil. 

The  very  loosely  coherent,  danling  white,  satiny  mass  consisting  of 
interlaced  capillary  flexible  crystals,  yery  like  long-fibred  asbei^tos, 
which  is  thus  obtained,  is  not  yet  pure  athamantin,  inasmuch  as  it  melts 
at  a  lower  temperature  (between  59°  and  60°)  and  contains  more  carbon 
and  hydrogen  (68*8  p.  c  C  and  7*5  p.  c.  H).  Pure  athamantin  cannot 
be  obtained  from  it  by  recrystallisation;  it  is  sometimes  accidentally 
obtained  in  large  crystals  which  separate  at  the  same  time  as  the  fine 
needles,  or  when  the  oily  mass  separated  from  the  alcoholic  solution  is 
left  for  some  time  in  contact  with  the  supernatant  liquid  at  20°. 

Propertin  of  pure  Athamantin.  —  Colourless  rectangular  prisms, 
sometimes  an  inch  long,  with  truncated  summits,  two  of  the  truncation- 
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faces  lying  opposite  to  each  other  being  mnch  larger  than  the  other  two; 
sometinies  octoLedrons  banng  fonr  of  their  Fnmmits  in  the  mme  plane 
trilncated.  Has  a  peculiar  rancid  soapy  odour,  especially  when  heated, 
and  a  rancid,  somewhat  bitter  taste,  leaving  a  slight  scratching  sensation 
in  the  throat.  Melts  at  about  79*',  and  forms  on  cooling  a  white  mass  of 
the  consistence  of  turpentine,  which  after  a  while  solidifies  in  radiated 
masses  resembling  wave! lite.     Cannot  be  distilled  without  decomposition. 


24  C  

15  H 

....  144 

Schn 

....    66*98    ... 
....      6-98     ... 
....     26-04     ... 

edermann  it  Winckler. 

66-78 

6-97 

7  O 

••••     56 

26-25 

C?*H»0'    .... 

....  215 

....  10^-eo   ... 

100-00 

If  we  nippoie,  with  Schnedermann  &  Winckler,  that  athatnantin  containt 
anhydroas  valerianic  acid  asftociated  with  the  body  C^^H'O^,  this'  body  mast  be  regarded, 
as  derived  frooi  the  nuclens  C^^H^O*  (Oreoselone  .'),  and  athamantin  as  analo^ns  to 
the  cotnfioiind  ethers:  Ci<H*0*,HO  +  C^H*0*;  on  this  sapposStian  atbammtiii 
treated  with  hydrochloric  acid,  should  yield  a  compound  of  Ci^H*OS,HCi  with  C>«H»^\ 
which  when  heated,  wonld  resolve  itself  into  oreoselone,  hydrochloric  acid  and  valerianic 
acid.  '  But  in  that  case^  athamantin,  when  treated  with'  potaA^  should  yield  a  body 
analogous  to  alcohol,  viz.,  C^^H'0',2H0,  whereas  the  product  of  this  reaction  is  merely 
C*^HK>*. — If  athamantin  be  regarded  as  a  conjagated  compound  of  oreoselone  and' 
valerianic  acid  =»  C"H*0*,C'*H'^K>*,  the  decomposition  by  potash  is  at  once  explained, 
sfn'ce  the  body  C**H*0*  may  be  regarded  as  the  hydrate  of  oreoselone ;  against  tliis  view 
howiefver,  it  matt  be  alleged  that  the  fonnatioB  of  this  eompowid  is  not  attended,  ••  it 
sbonld  be  (p.  921),  with  formation  of  water. 

DeeompodUons.  1.  Athamantin  subjected  to  drp  distillation^  yWAds 
a  large  qnantity  of  valerianic  acid  together  with  other  products.—^ 
2.  With  nitric  aeid  of  ]  -25  in  the  cold^  it  yields  a  colourless  oil  which 
floats  01  the  surface  of  the  liquid^  and  after  a  while  becomes  turbid  and 
smells  ol  ralerianic  aoid.  On  heating  the  liquid,  nitrons  fumee  are 
evolved^  and  the  odour  of  valerianic  aoid  becomes  stronger^  and  at  the 
time  an  insoluble  substance  separates,  having  the  odour  of  fat  decom- 
posed by  nitrie  acid.  — ^  3.  With  iodine,  athamantin  assumes  a  yellowish 
brown  colour  and  yidds  a  dark  brown  gummy  mass  smelling  of  valeriaaie 
aiCid.  —  4.  It  dissolves  in  cU  ofvkrioly  with  nse  of  temperature,  forming 
a  clear  brownish  liquid,  while  a  powerful  odour  of  valerian  is  emitted; 
if  the  heat  be  kept  down  by  external  cooling,  the  eolution  acquires  but 
little  colour.  On  mixing  the  solution  with  water,  a  precipitate  is  formed 
consisting  of  oreoselone  more  or  less  altered  by  oil  of  vitriol.  On  distill* 
ing  the  liquid,  aqueous  valerianic  acid  passes  over,  rendered  turbid  by  a 
Hocoalent  substance  which  floats  in  it,  and  appears  to  be  identical  with  the 
body  C^H^O*.  — 5.  Heated  in  gulphurwa  or  hydrochloric  aeid  gan,  ot 
boiled  with  aqueous  hydrochloric  acid,  it  is  resolved  into  oreoselone  and 
valerianic  acid.  —  When  hydrochloric  acid  gas  is  passed  into  the  aleoholio 
solution,  valerianic  ether  and  oreoselone  are  produced.  <—  6.  Potash  decom- 
poses it  into  valerianic  acid  and  oreoselone,  which,  by  the  further  action 
of  potash,  is  converted  into  the  body  G'*H'0^.  A  similar  decompositioii 
is  pl<educed,  though  much  less  quickly,  by  haryla-Vfoter  and  iK^h  ofUme, 

Combinations,  1.  In  a  current  of  dry  sulphurotis  acid  gas,  athamantin 
melts  at  ordinary  temperatures,  slowly  but  completely,  into  a  clear 
yellow-brownish  oil,  which  generally  decomposes  sfter  a  few  hours. 
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oreoeelone  being  separated  in  small  crystals,  and  a  strong  odour  of  snlpbnr- 
ons  and  valerian ic  acids  being  given  off.  The  oil  often  remains  apparently 
unaltered  for  several  days,  apd  then  solidifies  into  a  crystalline  mass 
vbich  melts  when  heated;  but  if  the  body  be  cooled  with  ice  during  the 
action  of  the  sulphuroas  acid,  and  the  fluid  mass  afterwards  kept  cool 
with  ice,  small  crystalline  stars  separate,  after  a  while,  and  ultimately 
cover  the  entire  mass  with  a  solid  crust,  while  a  portion  remains  fluid  for 
some  time  longer.  The  cryetallised  mass  is  waxy  and  dry,  diminishes 
gradually  in  weight  in  consequence  of  the  escape  of  sulphurous  and 
valerianic  acids,  and  melts  below  100"^,  bat  is  decomposed  by  heat,  oreose- 
lone  separating  out,  while  sulphurous  and  valerianic  acids  are  given  ofil 
It  dissolves  readily  in  alcohol,  and  appears  to  remain  unaltered  when  the 
alcohol  is  left  to  evaporate  spontaneously;  but  if  the  evaporation  be 
assisted  by  heat,  valerate  of  ethyl  is  produced  and  oreoselone  remains 
behind.  —  Athamantin  over  which  sulphurous  acid  gas  is  passed,  takes 
up  14-63  SO*  (1  At).^-  2.  EydroMoric  acid  ga»  is  absorbed  by  atha- 
mantin without  perceptible  rise  of  temperature,  producing  a  clear  yellowr 
brown  oil,  which  soon  begins  to  solidify,  with  formation  of  white  needles 
arranged  in  radiated  groups;  a  portion  often  solidifies  before  the  lique- 
faction of  the  whole  is  complete,  and  thereby  hinders  the  complete  trans- 
formation. The  'Solidified  mass  consists,  partly  of  needles  united  in 
stellate  groups,  and  is  partly  amorphous,  gre^,  moist^  and  smells 
strongly  of  valerianic  acid;  it  gives  off  that  acid  indeed,  even  when  pre* 
eervfid  in  close  vessels.  When  shaken  up  with  etiber,  it  left  a  metallic 
powder,  which,  after  rinsing  with  a  small  qaantity  of  ether,  was  found 
to  consist  of  pearly  microscopic  plates^  easily  soluble  in  alcohol  and  ether, 
and  consisting  of  a  compound  oi  athamantin  and  hydrochloric  acid. 

■MmfldwiMnn  Si  WlaekUr* 

C»*HM07 216«0    ....    B5-52 

cm 364    ....     14-48 13-70 

C»«H»Hy,aH....  «5l*4    ....  100-00 

The  compound  has  but  little  stability  and  was  only  once  obtained  by 
Schnedermann  k  Winckler  in  a  satis£actory  state  of  purity.  The  ethe- 
real solution  left  on  evaporation  needle-shaped  crystals  and  a  mass 
iiaving  the  appeatance  of  oreoselone;  when  the  solution  was  evaporated 
by  beat,  the  residue  consisted  entirely  of  oreoselone.  It  melted  below 
100^  into  a  liquid  which  gave  off  bubbles  of  hydrochloric  acid  and 
gradually  changed  into  oreoselone.  When  boiled  with  water,  it  yielded 
the  body  C^HH)*  (p.  98). 

Athamantin  is  inspluble  in  water,  but  dissolves  readily  in  alcohol 
even  dilute,  and  in  e(her;  abundaptiy  also  in  oi^  of  turpefOme  and  in 
Jbcedoiii. 
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%.    OxygenmudtM   C**H*0*. 
Ccnjugaied  Com/povnds, 

Monobenzoicin. 

C»H»0"  =  C"H*0»,(?HH)«. 
Bk&thelot.    K.  Ann.  Chim.  Phyt.  41,  290. 

Momthenzoate  qf  Glyctrin,  Monobenzoate  qf  Glyeyl. 

Preparation.  By  heating  a  mixtare  of  benzoie  aoid  and  glycerin  in 
a  sealed  tube  for  44  hours,  either  to  between  120^  and  ISO*'  with  the  acid 
in  excess,  or  to  200°  with  the  glycerin  in  excess^  —  or  to  275°  for  5  to 
20  hours.  -^  At  lOO*',  only  a  few  drops  are  obtained  after  140  hours.  At  ordinary 
temperatures,  traces  are  formed  in  three  months.  The  product  is  purifi^Bd  by 
washing  with  carbonate  of  potasL  —  The  liquid  then  separates  into  two  layers 
(as  in  the  preparation  of  aoetin>  ix,  497),  both  of  which  are  insoluble  in  ether.  The 
upper  layer  left  to  evaporate  in  vacuo  for  several  days  exhibits  traces  of  crystallisation ; 
it  forms  an  emulsion  with  wateri  and  when  heated  yields  a  considerable  quantity  of 
alkaline  ash.  These  phenomena  appear  to  indicate  the  existence  of  a  bensoglyoerate  of 
potash. 

Prapertieg.  Colourless,  neutral,  very  viscid  oil,  having  a  bitter  and 
aromatic  taste,  and  a  slight  balsamic  odour,  especially  when  heated. 
8p.  gr.  1*228  at  16*5°.  At  — 40°,  it  forms  a  transparent,  nearly  solid, 
resinous  maas,  capable  of  being  drawn  into  long  throuis.  Begins  to  boil 
at  320°,  but  decomposes  at  the  same  time. 

Bertkelot* 


a. 

*. 

c» 

d. 

20  C.....M 

12  H    .... 

2  0    ... 

120 

12 

16 

•••• 

61*2    59-8 

61     6*1 

32-7     34*1 

•••• 
•••• 
•  •«• 

61*0 

5-7 

33*3 

•••ft 

•  ••■ 
■  »•• 

61*9 

6-2 

31*9 

....    61*7 
....      6*7 
....    31-6 

C?9HMO»....  148    ....  100  0    100-0    ....  100*0    ....  100*0    ....  100*0 

a,  was  prepared  at  150*,  with  excess  of  add ;  b  at  200*  with  excess  of  glycerin  ; 
e  and  d,  at  275*. 

DecomponiUans.  1 .  MonobensoTcin  oxidises  but  very  slightly  when 
exposed  to  the  air.  —  2.  When  boiled,  it  is  decomposed,  giving  off  acro- 
lein, and  a  considerable  qnantity  of  bensoic  acid,  exhaling  at  the  same 
time  an  odour  similar  to  that  which  is  evolved  in  the  distilfiition  of  castor 
oil. —-3.  Heated  with  caustic  potash,  it  yields  bencoate  of  potash.-^ 
4.  Ammonia  converts  it  into  benzamide.  —  5.  Treated  in  the  cold  with 
alcohol  and  hydrochloric  acid  it  yields  glycerin  and  bensoate  of  ethyl. 
The  same  transformation  is  produced  by  heating  an  alcoholic  solution  of 
monobensoicin  to  1 00°  for  48  hours.  The  same  alcoholic  solution  acquires 
the  odour  of  benzoic  ether  when  merely  exposed  to  the  air;  but  in  a  dosed 
TOisel  it  remains  unaltered. 
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Cambmations,  M<niol>enioieiii  is  insolable  in  water,  and  nearly  or 
qnite  insolable  in  bisulphide  of  carbon,  but  dissolres  with  great  facility 
in  aleokolf  ^^A^r^and  bfmol. 


Derivative  of  Monobenzciein. 

Benzochlorhydrin. 

C«»H"C10«  =  C"H«a,C«H"0« 

Bkbthb&ot.    i\r.  Anm.  Chim.  Phys,  41,  302. 

Obtained  by  saturating  with  hydrochloric  acid  gas  a  mixture  of 
glycerin  and  lienioic  acid  kept  for  seyeral  hours  at  100^,  and  remoring 
the  excess  of  acid  after  some  time  by  means  of  carbonate  of  soda. 

CMHKH  +  HCl  +  CTHH)*  -  C»H"aO«  +  4H0. 

Netftral  oil,  which  solidifies  at  —40**,  but  resumes  the  liquid  form  as 
soon  as  the  temperature  rises. 


20  C  

120*0 

....     56'1     .. 
....       5*1 
....     16*6    ,. 
....    22-2     .. 

Bcrthelot 
56*4 

11  H  

11-0 

5-4 

a 

6  0   

35-4 

48*0 

17-0 

21*2 

C»H»C10«  ... 

214-4 

....  100-0     .. 

100-0 

May  be  regarded  aa  monobentolcin  in  which  HO'  it  replaced  bj  CI, — or  aa  a 
oonjngated  compound  of  tbe  chlorine-nudeua  C'^R'Cly  derived  from  the  primary 
nncleat  C>^H«. 

Benxochlorhydrin  treated  with  potash  yields  chloride  of  potassium 
and  benzoate  of  potash.  —  With  hydrochloric  acid  and  alcohol,  it  forms 
glycerin  and  benioate  of  ethyl.  —  Heated  with  oxide  of  ailTer  to  100**,  it  doea 
not  yield  any  chlorbydrin  (iz,  498),  eren  after  a  considerable  time.  When  it  it  heated 
with  margaric  add  to  240^  for  foor  hoars,  the  latter  appears  to  enter  into  the  neotral 
eomponnd. 


Trib6ii20iciiu 

BsBTHBLOT.    jAT.  Ann.  CUm;  PAys.  41,  293. 
2)»itas(Mle  ^  Oiyeerim,  TgrUmumie  9f  QlfftyL 

Obtained  by  heatiuff  monobensolcin,  for  four  hours  to  250^  with  10 
or  15  times  its  weight  of  bensoic  aoid.  On  removing  the  excess  of  acid 
by  carbonate  of  soda,  extractinff  with  ether,  and  evaporating  the  ether 
over  the  water-bath,  a  nearly  solid  resinous  mass  is  obtained,  which  when 
redissolved  in  ether  and  treated  with  animal  charcoal,  yields  by  evapo- 
ration in  vacuoy  small  crystals  grouped  in  velvety  tufts.  These  crystals 
are  pressed  and  redissolved  in  ether,  and  the  solution  is  left  to  evaporate 
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in  a  bott]«  having  its  month  coreied  with  a  sheet  of  paper.  The  eoiaponnd 
ia  thns  obtained  in  large,  white,  beantifal  needles,  whieh  are  aeatral| 
unctnons  to  the  tonch,  and  fuse  prettj  readily.  Treated  with  hjdro*- 
chloric  acid  and  alcohol,  they  yield  glycerin  and  benzoate  of  ethyl. 

Berthelot. 

48  C  288    ....     71-3    719 

20  H 20     ....       5-0     5-4 

12  O  96     ....     28-7     227 

C«H»0«  404     ....  1000 100-0 

Aooording  to  tbe  radical  tbeorj,  f^ycerin  it  a  triatoBiie  aloshol,  formed  from  dues 

HHO> 
molenlea  of  water,  0<O*  or  H  HO*,  by  the  f  obetitBtion  of  tbe  triatpmi?  n^M^  CN9*  for 

HHO> 

H  O* 

H*,  10  tlist  Its  formHh  may  be  written  H(C*H*)  O*.      Each  of  the  three  remahilng 

H  0» 

atomi  of  hydrogen  may  be  replaced  by  other  radicals  poritiTe  or  negatiYe. .  Mono^ 
heazoldn, »  formed  by  the  aubatitetioa  of  the  radioal  beiuoyl  (C^*0>  m  Be)  for 

Bz  0«  • 

1  At.  H  ;  it  ia  therefore  H(C*H')  O*.    The  replacement  of  a  aecond  atom  of  hydrogen 

U         o> 

Bs  0> 

in  the  same  manner  wonld  give  Mftemoicm  Bi(C*H*)0*  or  CMH>K>>^  a  compomid  not 

H  0« 

yet  obtained ;  and  the  similar  replacement  of  the  third  atom  of  hydrogen  by  benzoyl, 
givea  tribenzoMn,  Bs*(C*H*)0*.  BewtaeKUtrkydrim,  aa  already  obaenred  (p.  105),  may 
be  deriTed  from  monobenzoicia  by  tbe  anbatitution  of  Cl«for  HO',  making  xta  formula 
Bs  0< 

H(C«H*)0*.    Similarly  for  the  acetins,  Talerins,  &c.  (ix,  496 ;  z,  92 ;  zii»  75 ; 

CI 
elao  Warts.  N.  Ann.  Ckhn.  Pkya.  43,  492).  % 


JSulphur^nudeui  (?*SEK 

Sulphide  of  Benzoyl. 
C^SHW  =  C>*SH«,0». 

WoHLBR  &  LlEBio.     (1882.)    Afifi,  fhurm.  S,  267;  also  Poffg.  26,  342. 

Schwrftlheiaofflf  SekwtfeibenMaldid,  Bengoehiaeintyidt  OxjfehwrfelbenKoyh 

When  chloride  of  henzoyl  ia  diaiilLed  trith  finely  pnlreriaed  enlphidtf 
of  leady  a  yellow  oil  pasees  orer,  which  solidifies  into  a  soft  yellow 
crystalline  mass  having  an  unpleasant  odeor  of  solphnr.  -—  It  hums  with 
a  bright  sooty  fisme,  giving  off  snlphnrous  add.  It  does  not  appear  to 
be  4ooompoMl  by  filing  with  water.  When  boiled  with  aqneone 
potash,  it  very  slowly  yields  bensoate  of  potash  and  enlphide  of  pola»» 
sinnu    It  does  not  decompose  in  contact  with  alooh^. 
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lodme-nudeas  C?*IH*. 

Iodide  of  Benzoyl. 

C"IHK)»  =  C"IH»,0«. 

WoHLER  k  LiEBiG.     (1832)    Ann.  Plmrm,  3,  267;  also  P&gg,  28,  432. 
Todbenzoyl,  Todbenzaididf  Benzoehiaciiodidf  Oryiodhenzoyt 

When  cbbride  of  beiiEoyl  ia  heated  with  iodide  of  potaesinm,  a  brown 
liquid  poflBOo  orer,  which  soiidifiee  into  a  cryetallino  aiae«  eoloo]^  brown 
by  ftee  iodine.  —  In  the  pare  state  it  is  colourless  and  lamino-crystallioey. 
aiid  fnses  readily,  bat  with  indf^eot  decompodition,  giving  off  Tapoars  of 
iodine.  In  odour  and  combnstibilitj,  and  in  its  jeactioas  with  water  and 
alcohol,  it  resembles  bromide  of  benzoyl. 

Bromme^nuden^  C^^Brff. 

Bromide  of  Benzoyl. 

C^*BrH»0»  =  C«*BrH»,0*. 
WoHLER  4^  LiEBio.    Amu  Pharm:  8,  266;  also  Pogg.  t6,  34U 

Bromien9Dyi,  Bnmhtnzoidid,  Betusoebiaeih'omidj  Qgy^rowdiTty/. 

« 

Prfparation.  When  pure  bitter  afanond  oil  is  mixed  with  bronune^ 
the  mixture  becomes  heated  and  gtTee  off  hydfolnromie  acid,  whicb^ 
together  with  the  excess  of  bromine,  may  be  completely  removed  by 
heating  the  Hqnid. 

Properties,  Soft,  broadly  laminar  crystalline  mass,  having  a  brownish 
colour,  and,  semifluid  at  ordinary  temperatures;  smelk  like  chloride  of 
benzoyl,  but  much  fainter  and  somewhat  more  aromatic.  —  Fumes  in  the 
air,  slightly  at  ordinary  temperatures,  strongly  when  heated.  Melts 
even  at  a  very  gentle  heat,  forming  a  brownish  yellow  liquid. 

It  bums  with  a  bright  sooty  flame.  Decomposes  very  slowly  in 
contact  with  water,  and  when  heated  under  water,  remains  at  the  bottom 
for  a  long  time  in  the  form  of  a  brownish  oil,  being  decomposed  only 
after  long  boiling  into  hydrobromic  and  bensoic  acids.  ^ 

It  dissolves  readily  and  without  decomposition  in  alcohol  and  ether, 
and  remains  in  the  crystalline  state  when  the  solution  is  evaporated 

Bromobenzoic  Acid^ 

C"BrH»0*  =  C"BrH»,OS 

Pbltoot.    (1836.)   Compt.  rend.  32, 11;  also  /•  pr.  Chem.  7,  33Q;  8,65^ 
Herzoo.     N.  Br.  Arch.  23,  1 6. 
MtL£BR.     Cmnpt.  rend.  30,  325. 

FcrmaUon  and  PreparcUimL     1.  Benzoic  add  together  with  bromine' 
is  exposed  to  sunshine  in  a  closed  vessel.     The  action  ia  stronger  an4 
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oomes  to  an  end  sooner  than  that  of  chlorine  on  bensoic  acid.  The  hard 
friable  mass  which  remains  after  the  excess  of  bromine  hae  been  driven 
off,  dissolves  in  carbonate  of  potash,  with  separation  of  a  greenish  oil 
containing  bromine,  which  hardens  when  exposed  to  the  air  and  smells 
like  gam  benzoin;  the  solation  is  decolorised  by  animal  charcoal  and 
precipitated  by  nitric  acid.  (Herzog.)  —  2.  Bromine  vapour  is  made  to 
act  gradually  upon  benzoate  of  silver,  by  introducing  from  20  to  24 
grammes  of  benzoate  of  silver  and  an  open  tube  containing  liquid  bro- 
mine into  a  stoppered  glass  vessel,  and  leaving  the  vessel  closed  for  24 
honrs.     When  liquid  bromine  is  poared  upon  benzoate  of  siiver,  a  violent  action  takes 

place.  If  the  resttlting  mixture  of  bromide  of  silyer  and  bromobenioio 
acid  be  shaken  up  with  ether,  alcohol  or  wood-spirit,  and  the  solution 
left  to  evaporate,  an  oil  is  left  which  solidifies  in  a  crystalline  mass  on 
cooling,  (religot)  —  Miiller  heats  benzoate  of  silrer  with  bromine, 
whereupon  benzoic  acid  distils  over. 

Properties,  Colourless,  hard,  crystalline  mass,  which  melts  at  100°, 
and  sublimes  at  250^.  It  bums  with  a  green-edged  flame.  —  The  acid 
precipitated  by  water  from  the  alcoholic  solution  has  less  lustre  when 
dry  than  benzoic  acid.     (Peligot.) 

Comhmatioru,  With  bases,  the  acid  forms  crystallisable  salts,  most 
of  which  dissolve  very  readily  in  water;  the  lime,  baryta,  cupric  and 
mercnrous  salts  are  however  less  soluble.  The  lead-salt  obtained  by 
precipitating  nentral  acetate  of  lead  withl)romobenzoate  of  potash  forms 
yellow  crystalline  grains;  its  solution  in  warnv  water  yields  by  spon- 
taneous evaporation,  yellow  bulky  crystals  apparently  of  spherical  shape. 
«—  The  silver-salt  is  soluble  in  warm  water. 

Peligot. 

14  C  84-0  ....  27-27 27-13 

Br 80-0  ....  25-98  25-52 

A; 108-1  ....  36-07  34-48 

4  H  4-0  ....  1-30  1-46 

4  O  32-0     ....     10-38     11-41 

—  ■  -  .-  ~ 

C"BrH*AgO* 308-1     ....  100*00     100-00 

Aceordinr  to  MUller,  bromobenzoic  acid  ^  C^^BrtHlO'*. 
The  acid  dissolves  sparingly  in  tpoter^  readily  in  iffood-^nrit,  tdookcl 
and  ether. 


CMorine-nudeus  C**C1H». 

Chloride  of  Benzoyl. 

C"C1H«0«  =  C**C1H*,0«. 

WoHLER  &  LiBBio.    Ann,  Pharm.  3,  262;  also  Pogg.  26>  237. 
Gahours.      Campt.  rend.    22,   846 ;    also  Ann.  Pharm.   60,   251.  — 

Compt.  rend,  25,  724. 
Obrhardt.    j^.  Ann.  Chim.  Phys.  87,  291;  also  Ann,  Pharm.  87,  68. 

Oxide  of  CMorobenxylene,  Cklorbetuso^t,  Ckiot^eiuaUHd,  Bemaoyicklorid,  Ory. 
tkhroiemo^i,  Chtomre  de  bemsoUe. 
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Ibrmaiion.  1.  By  the  action  of  chlorine  on  bittw  almond  oil. 
(W&iiler  &  Liebig.) 

C"HH>«  +  2CP  -  C"CIH»0*  +  HCl. 

2.  By  the  action  of  chlorine  on  benzoate  of  methyl  or  benzoate  of  ethyl 
^Malagatiy  Ann.   Chim.   Phya,  70,   374  and  387),  and  on  cinnamein. 
(Fremy,  Ann,  Chim.  Phya,  70,  180.)  —  3.  By  heating  pentachloride  of 
phosphorus  with  benzoic  acid.     (Cahours.) 

C»^U«0<  +  PCl»  -  C»*C1H*0»  +  PCI«0*  +  HCl. 

—  4.  By  the  action  of  ozychloride  (or  pentachloride)  of  phosphoros  on 
benioatee.  (Qerhardt.)  — -  5.  By  the  action  of  protochloride  of  salphnr  on 
alkaline  benzoates.     (Heintz,  p.  94.) 

Preparation.  I.  Dry  chlorine  gas  passed  throofh  pure  bitter  almond 
oil,  is  absorbed,  with  great  rise  of  temperatore  and  evolution  of  hydro- 
chloric acid.  The  liquid  must  be  ultimately  heated  to  the  boiling  point, 
till  the  chlorine,  on  passing  through,  no  longer  generates  hydiocnlorio 
add.  As  soon  as  the  evolution  of  hydrochloric  acid  slackens,  the  liquid 
acquires  a  yellow  colour  from  the  presence  of  dissolved  chlorine,  which 
however  is  given  off  on  boiling.  (Wdhler  &  Liebiff.)  —  2.  When  dry 
benzoic  acid  is  heated  to  100^  with  pentachloride  of  phosphorus,  a  violent 
action  takes  place,  hydrochloric  acid  is  evolved  in  large  quantity,  and  a 
mixture  of  ozychloride  of  phosphorus  and  chloride  of  benzoyl  passes 
over,  from  which  between  198°  and  200°,  the  chloride  of  benzoyl  distils 
off,  and  may  be  purified  from  admixed  pentachloride  and  oxychloride  of 
phosphorus  by  treatment  with  a  small  quantity  of  water.    (Cahours.) 

—  3.  Oxychloride  of  phosphorus  acts  very  violently  on  benzoate  of 
soda  at  ordinary  temperatures;  and  if  to  1  pt.  (\  At.)  of  the  oxychloride 
there  be  taken  not  more  than  2*81  pts.  (8  At.)  of  benzoate  of  soda,  the 
only  products  obtained  are  phosphate  of  soda  and  chloride  of  benzoyl: 

SCMH»NaO<  +  PCIW  »  3CWH»C10»  +  3NaO,PO». 

With  a  large  proportion  of  benzoate  of  soda^  anhydrous  benzoic  acid  is 
formed  at  the  same  time.     (Qerhardt.) 


Properties.     Transparent,  colourless  liquid,   having  a  peculiar  and 
extremely  penetrating  odour,  attacking  the  eyes  strongly,  like  horse- 
radish. 
195' 


iremeiy  peneiiai^ing  oaour,  ai^uioKing  ino  eyes  sirongiy,  iiko  norse- 
lish.  Sp.gr.  1-196  (Wohler  &w  Liebig),  1250  (Cahours).  Boils  at 
y*  (Malaguti)^  at  196    (Cahours).     Vapour-density,  4*987   (Cahours). 


14  C. 
5  H 
01 
20 


••••••«••••• ■«•• 


Wtfbler           Malm. 

^^- 1 ^-, — 

&  Liebig.          gntl. 

i«UM>1II1 

840    ....    59-82     .. 

60-58     ....     5902 

....     59-52 

5*0    ....       3-56     .. 

3-74     ....      3-67 

....      3-52 

55-4     ....     25-21     .. 

24-42     ....    24-73 

....    25-02 

16-0    ....     11-41     .. 

11-26     ....     12-58 

....     11-94 

C"CIH»0«  ........  140-4  ....  100-00  100-00  ....  10000  ....  10000 

Vol.  Demit  j« 

Cvsponr 14     5-8240 

H.gas 5     0-3465 

Cl.ga« 1     2-4543 

O-gM 1     1-1093 

Vapour  of  Chlorida  of  BeniOTl    2    9*7341 

1 4-8670 


110  BBNZTLBMtt  GHIiOB|M&-lfUCi&U9  CMCIH*. 

Ihtomfmkkmi^  !•  GUorida  of  bonsayl  bmna  with  a  bright,  gimor 
6d^;ed,  rery  sooty  flame.  —  2.  It  decomposes  slowly  with  cold  water^ 
qmckly  and  completely  with  boiling  water,  into  hydrochloric  and^benxpio 
acids.  Similarly  by  long  standing  in  contact  with  damp  air.  —  3.  Heated 
with  aqaeoQs  solutions  of  the  alkalis,  it  forms  a  hydrochlorate  and  a 
benzoate.  —  4.  With  dry  ammoniacal  gas  it  forms  sal-ammoniac  and 
benzamide;  with  aqueons  ammonia,  it  forms  sal-ammoniac  and  benzoate 
of  ammonia.  —  5.  It  mav  be  distilled  without  alteration  oyer  anhydroas 
baryta  or  lime.  —  6.  With  pentacbloride  of  phosphorus  it  becomes 
itrongly  heated,  terchloride  of  phosphorus  being  formed,  together  with  a 
Tery  strong  smelling  oily  body  not  yet  further  examined.  (Wohler  U 
Liebig.) 

7.  With  metallic  sulphides,  iodides,  bromides,  or  cyanides,  it  forms 
sulphide,  iodide,  bromide  or  cyanide  of  benzoyl.  ( Wdhler  &  Liebig.)  *- 
HMted  with  bichlorideof  tin  in  a  WAtod  tabe  to  UO'-^aoO**,  it  is  deoomposed,  yielding 
a  small  qnantitf  oi  a  blaok  praotptteta.  The  chlorides  of  manmesium,  copper  and  sine 
do  not  appear  to  act  upon  it.    (Casselmann,  Ann.  Pharm,  98,  213.)  —  With  sulpho« 

cyanide  of  potassium  It  becomes  strongly  heated  and  yields  bisulphide  of 
earbon  andbenzonitrite.  (SohiS,  Ann.  Pharm.  99,  117.)  According  to 
LImpricht,  snlphoeyanide  of  benzoyl  is  first  formed,  and  afterwards 
deoomposes  in  the  manner  represented  by  the  equation: 

C"H»0«,C»NS«  =  C"KH»  +  CO"  +  CS». 

snlphoeyanide    benzonitrile. 
of  bensoyL 

8.  With  hydride  of  copper,  chloride  of  benzoyl  forms  bitter  almond  oil 
and  dichloride  of  copper.     (Chiozza,  Gompt.  rend*  26, 632): 

Cu'H  +  C»*CIH»0*  -  C><H«0»  +  Cii>CL 

9.  When  it  is  mixed  with  dry  and  pulverised  formiate  of  soda,  a  slight 
OY^olution  of  heat  takes  place,  and  on  applying  a  gentle  external  heat, 
pure  carbonic  oxide  gas  is  rapidly  evolred,  while  benzoic  acid  sublimes 
and  a  residue  is  left  consisting  of  benzoic  acid  and  chloride  of  sodium : 

CSHNaO<  +  C"C1H»0*  -  CMH«0*  +  NaCl  +  2C0. 

The  residue  smells  of  formic  acid  set  free  by  the  action  of  the  benzoic 
acid.  (Gerhardt,  Ann,  Pharm.  87, 157.)  —  1 0.  When  chloride  of  benzoyl 
'  is  heated  with  the  alkaline  salts  of  the  monobasic  acids,  metallic  chlorides 
are  forme«i,  together  with  compounds  of  the  anhydrous  monobasic  acid 
with  anhydrous  benzoic  acid.     (Gerhardt): 

C»*C1H»0«  +  C^H'NaO*  =  C"H»(>\C<11«0»  +  NaCl. 

11.  Chloride  of  benzoyl  heated  with  oxalate  of  potash  forms  anhydrous 
benzoic  acid,  chloride  of  potassium,  carbonic  oxide  and  carbonic  acid. 
(Gerhardt,  p.  94.)  —  12.  The  solution  of  chloride  of  benzoyl  in  alcohol 
becomes  heated  in  a  few  minutes  to  the  boiling  point,  gives  off  hydro- 
chloric acid,iuid  when  mixed  with  water,  deposits  oily  drops  of  benzoate 
of  ethyl. 

IT  13.  When  finely  pulverised  aldehyde-ammonia  is  added  by  very 
small  portions  to  chloride  of  benzoyl,  till  the  mass  becomes  solid, 
chloride  of  ammonium  and  benzoic  acid  are  formed,  together  with  a 
substance  having,  when  dried  at  100°,  the  composition  C"N*H**0* 
(isomeric  or    polymeric  with  hippAraflin,  p.   82)     The  sal-ammoniao 
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imif  h^  «!rtiftee«d  hf  water,  «he  bemoio  add  b;r  ^<iiio«  dF  Wffbeiurfe 
ftf  soda,  and  if  the  residae  be  thea  di^^ested  m  het  aloohol,  a  eelo- 
4ioii  is  obtained  wbieh  jields  the  oompooad  C^N^H^^  in  slender 
needles  arranged  in  oonoentric  groups.  This  sabstanoe  melts  irhen 
heated  and  sublimes  partly  nndecomposed  at  a  higher  temperature.  It 
is  slowly  decomposed  by  hot  potasfa-ley,  with  formation  of  benzoic  acid 
and  separation  of  a  brown  resin;  it  is  not  altered  by  boiling  with  peroxide 
of  lead  and  water;  but  on  addition  of  snlphnric  acid«  aldehyde  is  given 
off  and  the  liquid,  if  filtered  hot,  deposits  crystals  of  beazamide;  aldehyde 
and  benzamide  are  likewise  formed  when  the  compound  is  stirred  np  with 
water  and  exposed  to  the  action  of  nitrous  acid.  Sulphuric  acid  dissolves 
.tiie  ooBsptond  wheti  haated,  forming  a  browa  Solatioa  from  which  Water 
seipacates  a  brown  renn,  and  the  h^aid  yiekb  eryaials  ef  benioio  aoid. 
The  ctooipotind  i^  insbluble  in  water;  it  di«olvas  sparingly  in  oold  aleakal 
and  ethtfr;  easily  in  the  same  liqiMs  Whan  heated.  (Limpridit,  A$m, 
Pharm.  99,  119.)    IT. 

CombinatwM.  Chloride  of  benzoyl,  with  the  aid  of  heat,  dissoires 
mdphur  and  phosphorus,  which  separate  from  it  in  the  cr3rstalline  form 
on  cooling.  It  mixes  with  bistUphide  of  carbon  in  all  proportions  and 
apparently  without  decomposition.  (Wohler  4?  Liebig.)  It  dissolves 
Moride  of  alumnium  with  ^ility  when  hmited,  and  the  liquid  solidifies 
in  a  crystalline  mass  on  oooling«     (Casselmann.) 

With  Bichlarawnic  Bther.  —  C"Cl»fl«0>  =  CH31»HK),C"C1H«0».  — 
Chlorine  gas  is  passed  at  60''— 70°  through  bensoate  of  ethyl,  where- 
upon hydrochloric  add  and  chloride  of  ethyl  esoape,  and  the  Hquid  is 
^distille^  after  the  action  is  complete,  till  the  boiling  point  rises  to 
^190°.  The  residue  blackens  even  if  the  heat  has  not  been  raised 
to  the  boiling  point  The  distillate  is  shaken  up  with  quicklime, 
redistilled  at  a  temperature  below  Its  boiling  point,  as  otherwise  it 
blackens  and  gives  off  hydrochloric  acid,  and  the  liquid  which  passes 
over  between  178^  and  180^  is  dried  over  quicklime  in  vacuo.  (When 
chlorine  gas  Is  passed  for  a  suffident  time  through  an  alcoholic  solution 
of  benzoic  acid,  and  the  resulting  oily  liquid  mixed  with  water,  a 
yellowish  oil  is  precipitated  having  an  aromatic  taste  and  smelL 
Bonillon-Lagrange,  J.  Fharm.  7,  200.) 

Colourless  liquid,  of  sp.  gr.  1*340  at  10*8.  Fumes  slightly  in  the  air, 
and  has  a  suffocating  odour  like  that  of  ohleride  of  benzoyl  In  dty  air 
it  does  not  redden  litmus.  Boils  between  188"*  and  190^  The  boUiDg  point 
rises  immediatelj  in  oonBequence  of  deoompoaltion. 

Malfguti. 

18  C 108*0  ....     43'87     43*84 

8  H 8-0  ....       3-24     3*44 

3  CI 106-2  ....     43*13     4250 

3  O  240  ....       9-76  .  10-72 


CWCI»H»0» 246-2    «..  100*00    10000 

In  oontaot  with  water,  the  compound  is  slowly  resolved  into  benzoic, 
aeetic  and  hydrochloric  acids.  (Malaguti,  Ann.  Chim,  Fhys.  70,  874; 
also  Ann.  Fharm,  32,  43;  «/•  pr.  Chem,  18,  56.) 

With  BiUer  almond  oU.  —  C»C1H"0*  =  C"H«0*,C"C1HK)».  — 
Fonned  in  large  quantity  when  crude  bitter  almond  oil  is  imperfectly 
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deoompoaed  bj  chlorine;  aometimes  also  when  bitter  almoiid  oil  10  deoom- 
poeed  by  ezoess  of  ohlorine.  Colonrlees,  Bbining  lamin»  reBembling  bea*- 
JEoio  add.  Melts  very  easily  and  remains  a  long  time  fluid  when  at  rest. 
Inodorous  in  the  dry  state. 

Laarent  &  Gerhardt* 

28  C 168-0  ....  68-18  67-8 

11  H 11-0  ....  4-46  4-6 

CI    S5-4  ....  14-37  14-0 

4  0 320  ....  12-90  13-6 

C«H»aO*  ....  246-4     ....  100-00    lOO'O 

Heated  above  its  melting  point,  it  giveB  off  ohloride  of  bencoyl. 
When  moistened  with  water  or  alcohol,  it  gires  off  vapours  of  hydro- 
chloric add  and  emits  an  odour  of  bitter  almond  oiL  Heated  with 
water,  it  yields  bensoic  add  and  bitter  almond  oil.  Warm  alcohol  like- 
wise decomposes  it. 

In  cold  alcohol  the  compound  is  sparingly  soluble.  (Laurent  & 
Gerhardt,  Qmpi.  Mm.  1850,  123.) 


Chlorobenzoio 

C"C1H*0*  =  C«C1H»,0«. 

HsRZoa.    (1840)    iT.  Br.  Arch,  23.  15. 

ScHARLiMO.     Ann,  Pharm,  41,  49;  42,  268* 

Stbnhousb.    Ann.  Fharm,  55,  1 ;   also  FhU.  Mag,  J.  27>  179;  also 

J.  pr.  Ghem,  36,  248. 
E.  Kopp.     Oompt,  rend,  24,  614;   also  N.  J,  Pharm,  11,426;   also 

J.  pi\  Chem.  41,  425. 
Field.    Ann,  Pharm,  ^5y  55. 
Chiozza.     N,  Ann.  Chim,   Phy.  36,  102;  abstr.  Compi,  rend.  83,  31 7 j 

J.pr,  Ohem.  57,  28. 
LixPRiCHT  &  Y.  UsLAiu    Ann.  Pharm.  102,  259. 

CMorbenioesUur9,  Aeid€  benMoique  monoehiori,  ChloromiekmyMkire. 
Formation.     1 .  By  the  action  of  chlorine  on  benzoic  acid.     (Herzog.) 

Aocordin;  to  Pisaoi  {N,  Ann,  Ckim.  Pkyt.  45,  401),  the  so-called  chloronioeic  acid 
(C^^IH'O*)  which  St..Evre  obteined  by  the  aetion  of  chlorine  od  a  aolutioa  of  benioic 
acid  ia  exoeas  of  pota.«h,  (xi,  1 76),  is  nothing  bat  chlorobensoic  acid  oonuminated  with 
benzoic  add. —2.  By  heating  salicylic  acid  with  pentachloride  of  phos- 
phorus. (Chiozza.)  —  3.  By  the  action  of  chlorine  on  a  heated  mixture  of 
oinnammic  acid  and  strong  soda-ley  (E.  Kopp),  or  by  heating  cinnamic 
acid  with  aqueous  solution  of  chloride  of  lime,  or  with  hydrochloric  acid 
and  chlorate  of  potash.  (Stenhouse.)  —  4.  By  the  action  of  water  on 
chloride  of  chlorooenzoyl  (p.  117).    (Limpricht  &  v.  Uslar.) 

Preparation,  I.  When  chlorine  gas  is  passed  over  dry  bensoic  acid 
exposed  to  the  sun,  the  acid  is  converted,  in  12—48  hours,  into  a  mobt, 
viscid,  gummy,  somewhat  reddish  mass,  which  dissolves  in  carbonate  of 
potash,  with  the  exception  of  a  brown-red  substance  which  becomes  resin- 
ous on  exposure  to  the  air.  The  brown-red  solution  is  boiled  with  animal 
charcoal;  the  filtrate  mixed  with  dilute  nitric  acid;  and  the  resnlting 
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preoipitaie  washed  with  water  till  the  wash-water  no  longer  fonns  a 
cload  with  nitnte  of  silver.  (Herzog.)  —  3.  A  mixture  of  njioylio  acid 
and  pentachloride  of  phosphorus  melts  with  eyolation  of  heat;  on  dis- 
tilling the  fluid  mixture,  the  boiling  point  rises  Tery  rapidly,  while  hydro- 
ohlorio  acid  is  continually  evolved,  and  a  light  deposit  is  formed  in  the 
neck  of  the  retort;  at  length  the  mass  blackens,  swells  up,  and  leaves  a 
very  light  charcoal.  On  rectifying  the  distillate,  the  liquid  which  passes 
over  between  200^  and  250^  is  a  heavy,  strongly  refracting  oil,  which  has 
a  suffocating  odour  and  is  converted,  gradually  by  cold  and  immediately  by 
boiling  water,  into  hydrochloric  and  chlorobensoic  acids.  The  heavy  oil 
appears  to  be  a  compound  of  chlorobenzoic  acid  with  hydrochloric  acid, 
produced  simultaneously  with  oxychloride  of  phosphorus.     (Ghioua.) 

C"H<'0«  +  PCa*  -  Ci*H»C10<,ClH  +  PO«CP. 

3.  Urine  [concentrated  by  erapontion  ?  Gm.]  is  mixed  with  nitric  acid;  the 

liquid  filtered  from  nitrate  of  urea;  and  the  filtrate  distilled.     An  acid 

liquid  then  passes  over,  together  with  a  greenish  yellow  oil  (nitrochloro- 

michmyl),  md  a  mass  resembling  benzoic  acid  is  ultimately  aeposited  in 

the  neck  of  the  retort.     A  larger  quantity  of  this  substance  is  obtained 

by  neutralising  the  liquid,  after  the  oil  has  been  separated,  with  carbonate 

of  soda  or  caustic  ammonia,  evaporating  to  dryness,  and  distilling  the 

residue  with  dilute  sulphuric  acid  (2  or  3  pts.  of  water  to  I  pt.  of  oil  of 

vitriol).     The  product  is  purified  by  washing  with  cold  water  and  recrys- 

tallisation  from  hot  water.     (Scharling.)     [The  acid  thus  prepared  ii  called  by 

ScharUng,  ehhromiekm^iic  acid;  but  according  to  his  own  statements,  it  does  not  differ 
in  any  respect  from  chlorobensoic  acid.     L.] 

1  4.  Chloride  of  chlorobenzoyl  is  boiled  with  potash;  the  alkaline 
solution  precipitated  with  hydrochloric  acid;  and  the  precipitated  chloro- 
benzoic acid  dissolved  in  hot  water:  it  then  separates  in  small  yellow 
needles  which  cannot  be  decolorised  by  recrystallisation  and  treatment 
with  animal  charcoal,  but  may  be  obtained  perfectly  white  by  combina- 
tion with  an  alkali  and  reprecipitation  by  an  acid.  (Limpricht  d? 
y.  Uslar.)  IT. 

Properties.  Colourless,  inodorous,  shining  needles  very  much  like 
salicylic  acid.  (Chiozza.]^  Crystallises  from  the  alcoholic  solution  like 
benzole  acid  (Herzog);  in  small  concentrically  grouped  prisms,  which 
never  resemble  the  crystals  of  salicylic  acid.  (Limpricht  &  y.  Uslar.) 
Melts  at  a  temperature  a  few  degrees  above  the  melting  point  of 
benzoic  add  (Chiozza);  at  98°  (Herzog);  at  about  140'^,  but  sublimes  at 
a  lower  temperature  in  small  needles.  (Limpricht  &  y.  Uslar.)  May 
be  sublimed  without  decomposition. 


Pjeld.     CWiwa  (2).  ScharUng  (3).  J;*^PJ2f  J^^ 


14  C 84-0  ....  53'71  ....  53*2«    ....  54'10  ....  53-20    63-5 

5  H  ........  5-0  ....  3*20  ....  3*22     ....  3*23  ....  3*36    3*2 

a 35*4  ....  22-63  ,.,.  ....  23*33  ....  22*53    22*9 

4  0   32-0  ....  20-46  ....  ....  19-34  ....  2091     20*4 


C"H*iC10*    156-4    ....  100-00  100*00    ....  10000    1000 

DeoomfHmtums.    1.  Chlorobenzoie  aoid  is  converted  by  fuming  nitrie 
add  into  nitrochlorobenzoic  acid  C'^HHlllXO^     (Limpricht  &  y.  VbIkt,) 
yoL.  XII.  I 


1 
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<^-  2.    With  pentachloride  of  phosphorns,  it  yields  chloride  of  chlorcH 
benzoyl  and  cnlorophosphoric  acid.     (Limpricht  &  v.  Uslar.) 

c"H»cio«  +  pci»  =  c"H<ao»,a  +  PO»a>  +  Ha. 

Combinations.  Chlorobenzoic  acid  dissolves  sparingly  in  cold,  abun- 
dantly in  boiling  water. 

The  Ammonia-saU  of  the  acid  prepared  by  boiling  benzoic  acid  with 
chlorate  of  potash  and  hydrochloric  acid,  does  not  melt  easily,  bat 
blackens  and  deposits  charcoal  when  heated.  (Field.)  The  solution  of 
chlorobenzoic  acid  (4)  in  ammonia  gives  off  a  large  quantity  of  ammonia 
when  evaporated  over  the  water-bath,  so  that  the  residue  consists  of 
nearly  pure  chlorobenzoic  acid.     (Limpricht  &  v.  Uslar.) 

The  potash  and  soda-^aUs  cannot  be  obtained  in  crystals,  but  remain 
in  gummy  masses  when  their  solutions  are  evaporated.  (Limpricht  Sc 
V.  Uslar.) 

Chlorobenzoate  of  Baryta.  —  Very  soluble  in  water.  The  hot  satu- 
rated solution  of  the  salt  prepared  with  the  acid  (2)  solidifies  on  cooling 
in  a  crystalline  radiated  mass,  or  yields  small  dazzling  white  crystalline 
nodules.  After  drying  over  oil  of  vitriol,  it  does  not  give  off  any  water 
at  100°.  (Chiozza.)  —  The  salt  prepared  with  the  acid  (4)  forms  small 
needle-shaped  crystals  which  give  off  10*2  p.  c.  (3  At)  water  at  100°. 
(Limpricht  k  v.  Uslar.) 

^nOO«  Chiona.    ^^"^,^* 

C"C1H<0< 155-4     ....     69-38 

Ba 68-6     ....     30-62     30-49     ....     30-25 

C"C1H<B»0*...  224-0    ....  10000 


» f. 


Chlorchensoate  of  Load.  — Small  scaly  crystals  easily  soluble  in  water; 
they  give  off  13-2  p.  o.  (3  At.)  water  at  100^    (Limpricht  &  v.  Uslar.) 


At  loo**. 

C"CIH<0* 155-4 

Ca 20-0 

....     11-3     . 

Limpricht  &  t.  Uslar. 
11-5 

C"ClHH:aO* 175-4 

100-0 

Chl&rdSmzoate  of  Lead.  — White  precipitate,  which,  after  diying  over 
oil  of  vitriol,  does  not  suffer  any  further  loss  of  weight  at  11 0^  but  melts 
and  turns  yellow.     (Limpricht  k  v.  Uslar.) 

Chlorobemoate  of  Copper.  —  Green  precipitate. 

ChJorohenzoate  of  Silver.  —  When  a  boiling  solution  of  the  ammonia- 
salt  is  mixed  with  nitrate  of  silver,  small  heavy  crystals  are  deposited, 
and,  as  the  liquid  cools,  larger  crystals  separate  out.  (Chiozza.)  — 
White  precipitate  consisting  of  microaoopic  needles.  (Limpricht  & 
T.  Uslar.) 
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Dried  over  ail  qftntriol.  Chioiia.  ^"^^* 

14  C ^.... 84-0  ....  31-89     82-78 

4H 4-0  ....  1-52     1-54 

Ag    108-0  ....  41*04  ........  40-  6     ....     41-2 

CI 35-4  ....  13-44 

4  0 32-0    ....     12-n 

■■  ■  t  ■■■■■■ 

C»*ClH*AgO«    263-4     ....  100-00 

Chlorobensoio  aoid  dissolTes  leadilv  in  alcohol  and  ether,  and  tho 
alooholio  solation  effloreaoes  readily,  rnersog.)  It  dissolrea  in  alcohol 
and  ether  and  orjBtallises  from  the  alconolic  solation  in  small  concentri- 
cally grouped  prisms.     (Limpricht  &  v.  Uslar.) 

According  to  StenhooM,  when  cumamic  add  it  boiled  with  a  latorated  solution  of 
diloride  of  Ume  ai  long  as  any  oil  passes  OTer  with  the  watery  yapoars,  and  the  liquid 
mtered  from  the  resnlting  carbonate  of  time  and  compound  of  lime  with  resin,  is  treated 
with  hydrochloric  acid  to  expel  the  free  chlorine,  a  crystalline  add  is  obtained  on  cool- 
ing, which,  in  different  preparations,  is  sometimes  chlorobensoic  add,  sometimes  a 
mixture  of  chlorobenxoic  add  with  bensoio,  bichlorobenxoic  and  terchlorobenzoic  acids, 
which  cannot  be  separated  by  orystallisatiou.  The  same  products  are  obtained,  accord- 
ing to  Stenhouse,  when  benzoic  add  is  boiled  with  chloride  of  lime  or  with  a  mixture  of 
hydrochloric  add  and  chlorate  of  potash. 


IT.  Chlorobenzoate  of  Ethyl. 

C"H»C10*  =  OH»0,C"HH310». 

LmpsicHT  &  T.  UsLAB.    Ann,  Pharm.  102,  262. 

• 

Obtained  by  beating  chloride  of  chlorobenzoyl  (p.  116)  with  alcohol,  or 
chlorobenxoic  acid  with  alcohol  and  snlphnric  acid,  mixing  the  liqnid  with 
water,  washing  the  precipitated  ether  with  water,  then  drying  it  orer 
chloride  of  calcium  and  rectifying. 

Liqnid  smelling  like  bensoate  of  ethyl.     Boils  at  245^ 

Limpricht  &  t.  Uslar. 

18  C  108-0  ....  58-57 

9  H 90  ....      4-88 

a 35-4  ....  19-20    «....     19*1 

4  0 32-0  ....  17-35 

C"H»aO* 184-4     ....  100-00 

The  ether  diseolTCS  in  a  mixture  of  2  pts.  of  oil  of  yitriol  and  1  pt. 
Aiming  nitric  acid;  and  if  the  liqnid,  after  standing  for  24  hours,  be  diluted 
with  water,  an  oil  is  separated,  which  after  a  while  yields  crystals  doubt- 
less consisting  of  nitroMorobeneoate  of  ethyl;  from  an  alcoholic  solution 
this  compound  separates  in  large  colourless  crystals.  (Limpricht  ic 
T.  Uslar.)    % 


I  2 
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JLpptndix  to  CMorohaumc  AM* 

MitroohloromichmyL 

ScHARLiNO.    .^liiisi.  Pharm,  41,  49 ;  42,  269. 

The  greeniflh  yellow  oil  which  distils  oyer  in  the  preparatioa  of  diloromichmylie 
acid  (chlorobensoic  acid  p.  113)  from  the  mother-liquor  of  nitrate  of  area.  *It  hat  a 
pungent  odanr  fod  excites  tears.    Sp«  gr.  somewhat  aboye  1*5. 

It  contains  twice  as  mnch  chlorine  as  chlorobensoic  acid»  and  is  therefore  probably 
Ci«HHnsOS,NO«.  t^t  is  perhaps  bichloronitrobensoyl  »  C^Hn'XH'.O*,  which  would 
contain  38*22  p.  c.  C  and  82*21  p.  c  CI,  eorresponding  to  the  ratio  1 :  0*843 ;  the  ratio 
of  the  carbon  to  the  chlorine  in  dilorbbenzoic  acid  Is  1 : 0'421  'L.3 

When  boiled  with  water,  it  grsdoaUy  forms  chlorobensoic  snd  hydrochloric  acids.^- 
Treated  with  strong  bases,  it  forms  orange*coloared  salts  oontsining  nitric  add  and  a 
peeoUar  colouring  matter. — By  cold  oil  of  yitriol  it  is  partially  decomposed,  a  wdid 
body  being  left  which  contains  more  or  less  chlorobensoic  add.  When  distilled  with 
oil  of  yitriol  or  treated  with  dilate  carbonate  of  potash  or  aoda,  it  yields  ekioromiekmj^l, 
*— Dissolyes  readily  in  alcohol,  with  formation  of  nitrous  ether. 


ChloromichmyL 

ScHARLiNa.    AfM.  Pharm,  42,  269. 

FormatUm  (^id.  sap.).— Oil  tery  sparingly  solnhle  In  water,  readily  in  alcohol. 
It  is  slowly  decomposed  by  caustic  alkalia  and  alkaline  carbonates.  Resolyed  by  h«st 
into  hydrochloric  add  and  diloromichmyl-resin. 

Chhramickmjflremn  is  also  found  in  th^  residue  of  the  distiUation  of  the  mother •  j 

liquor  of  nitrate  of  urea  (p.  113),  and  may  be  purified  by  proper  treatment  with  aleohdl 
and  ether.  It  is  a  mixture  of  seyeral  substances.  Distilled  witJi  aqna-regia,  it  yields 
ohloromiohmylic  add  and  nitrochloromichiitiyL 


Chloride  of  Ghlorobenzoyl. 

C»*HH31H)«  =  C"H*C1*,0«  [=  C"H*Cl(y,Cl]. 
LiMPBiCHT  &  T.  UsLAB.    ilnn.  Pharm.  102|  268. 
Oxide  qf  Biekiorobenssjflene. 

PrtpamH&m,    1.  Bjr  the  action  of  ponteoUofide  of  phosplMras  on 
dilorobenioio  aoid : 

OWClO^J^^jj  +  PC1«,»  -  C»H«0',CI  +  H€l  •«*  POW • 

2.  Bj  the  decomposition  of  chlorosolphobencoic  acid: 

C»<H^PS«0«  -  C»*H*C1«0«  +  2SO«. 

1  At.  snlphobensoio  acid  (p.  54)  u  heated  in  a  letort  with  2  At.  penta- 
chloride  of  phosphoras,  as  long  as  volatile  products  of  distillation  pass 
over;  chlorosnlphobenzoic  acid  is  then  fonned  and  sabseqaenUj  decom- 
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posed  in  tbe  manner  shown  by  the  preceding  equation.  The  distillate 
IS  rectified,  and  by  repeated  distillation  a  yellowish  liquid  is  obtained 
which  boils  at  285  ,  and  consists  mainly  of  chloride  of  chlorobensoyl,  but 
is  contaminated  with  other  products  which  cannot  be  removed  by 
distillation. 

Frapertiet,  The  chloride  obtained  by  (1)  is  a  transparent,  colourless, 
strongly  refracting  liquid,  boiling  at  225  . 

limpricht  &  t.  UsIat  (1). 

14  C  ......^ 84*0    ....    48'0 

4  H  4'0    ....      2-8 

2  CI .• 70*8    ....    40*5    .• 40-4 

2  0  16*0    ....       9*2 

C"H«C10*,C1 174-8    ....  1000 

The  product  obtained  by  (2)  contained  about  34*5  p.  c.  chlorine  and  1  p.  p.  anlphor. 

Deoamponiiom.  1.  By  boiling  with  water  for  seyeral  honrsy  the 
chloride  is  resolved  into  hydrochloric  and  chlorobenzoic  acids.  —  2.  It  is 
but  slowly  decomposed  by  dilute  potash  or  ammonia ;  but  strong 
aqneons  ammonia  converts  it  immediately  into  chlorobensamide  and  sal- 
ammoniac. 

amHJtC^,Cl  +  2NH«  -  0"H<aO»,NH»  +  VWCL 


Chlorostilphobenzoic  Acid. 

C"H*C1*SW  =  C"H*C1»,2S0»  [=  C"H*(SH)*)0«,CP]. 

LucpRiCHT  &  y.  UsLAR.    Afifi.  Pharm.  102,  250. 

Sulphaie  qf  Bichlorohenzylen€,  Chloride  qf  SulphobentoyL 

Preparation,  By  the  action  of  pentachloride  of  phosphorus  on  sulpho- 
benxoic  acid,  water  and  chlorophosphoric  acid  being  formed  at  the  same 
time; 

C?*H«(SK)*)0J|(j4  ^  PC1>,CP  -  C"H\S»0<)0»,C1«  +  PClW  +  2H0. 

1  pt.  (1  At.)  of  perfectly  dry  and  pulverised  sulphobenxoic  acid  is  gently 
heated  in  a  turbulated  retort  with  2  pts.  (rather  more  than  2  At.)  of  pen- 
tachloride of  phosphorus;  the  mixture  heated  after  the  action  has  ceased, 
first  over  the  water-bath,  and  then  to  1 70°  to  remove  the  chlorophos- 
phoric acid;  and  the  residue  rapeatedly  washed  with  water,  which  removes 
the  last  portions  of  chlorophosphoric  acid  but  exerts  only  a  very  slight 
action  on  the  chlorobenzoic  acid.  The  adhering  water  is  removed  as 
completely  as  possible  by  means  of  bibulous  paper,  and  the  last  portions 
by  standing  over  oil  of  vitriol. 

Propertiei,  Yellowish  brown,  visdd  oil  which  cannot  be  distilled 
without  decomposition.  The  colonr  ia  doe  to  impurity*  It  is  heavier  than 
water  and  has  a  faint  but  unpleasant  odour* 


1 
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14  C   

84-0 

....    35*1 
1'6 

....     29-8 
....     13-4 
....     201 

limprieht&T.  Uilar 
37-8 

4  H    

4-0 

2*4 

2  01 

ro-8 

28-2 

2  S   

»....     32*0 

13«7 

6  0  : 

48*0 

18'4 

C"H*C1«SW 

238*8 

....  100-0 

100-0 

The  difference  between  the  analytical  and  calcnlated  reralts  doabtleai  ariaes  from" 
decomposition  taking  place  daring  the  preparation. 

Limpricbt  &  ▼.  Ualar  resard  the  compound  as  the  chloride  of  the  btatomic  ladical 
sulphobenioyl  Ci<H^(S>0^)0',  formed  from  benzoyl  0*H*Q^  by  the  aubstitntion  of 

SH>*,  for  1  At.  hydrogen,  aolphobenzoic  add  being  ^"^^(^^)^  1 O*.  and  chloio- 
anlphobenzoic  acid  ^         ^.^  V . 

BecomposiHons,  1.  The  aoid  is  deoompoeed  by  dudUation,  At  tem- 
peratares  aboye  300°  it  boils  violentlj,  giving  off  salpharons  acid,  yielding 
a  distillate  of  chloride  of  chlorobenzoyl  (p.  116),  and  leaving  a  residue  of 
Charcofll.  —  2.  It  is  slowly  decomposed  by  loat/er  at  ordinary  temperatares, 
and  when  heated  with  water  to  100°  in  a  sealed  tube,  it  disappears  in  a* 
few  hoars,  being  conyerted  into  hydrochloric  and  snlphobenzoic  acids: 

C^H^Cl^SH)*  +  4HO  »  2HCI  +  C"H«S»0»«. 

8.  The  fixed  alkalis  decompose  it,  forming  an  alkaline  chloride  and  a 
sulphobenzoate.  —  4.  Gaseous  ammonia  exerts  scarcely  any  action  upon 
it,  and  dry  carbonate  of  ammonia  decomposes  it  but  sligntly;  but  con- 
centrated aqueous  ammonia  dissolves  it  readily,  forming  ssu-ammoniac 
and  sulphobenzamide: 

CMH*(SW)0>.CP  +  2NH»  -  CWH*(S»O*)0«,NH2  +  NHH^l. 

Alcohol  saturated  with  ammonia  dissolves  it,  forming  ethylosulphoben* 
zoate  of  ammonia.  When  ammoniacal  gas  is  passed  through  a  solution 
of  the  compound  in  ether,  sulphobenzamide  is  formed,  together  with  various 
other  products.  —  5.  Aniline  in  contact  with  it  becomes  strongly  heated, 
yielding  sal-ammoniac  and  sulj^obenzanilide. 

Chlorosulphobenzoio  acid  is  insoluble  in  water.  Alcohol  dissolves  ity 
but  with  fi^reat  rise  of  temperature  and  decomposition,  forming  sulpho- 
benzoate  of  ethyl.  In  ether  it  appears  to  dissolve  without  decomposi- 
tion.    IT. 


Cyanogen^udeuM  C"CyH*. 

Cyanide  of  Benzoyl, 

C"NH»0«  =  C^*CyH»,0«. 

WbHLER  &  LiBBio.     Ann,  Fharm,  8,  267;  also  Po^.  26,  842. 
KoLBB.     Ann,  Fharm.  90,  62. 

Formation  and  Freparation,  When  chloride  of  benzoyl  is  distilled 
with  cyanide  of  mercury,  a  golden  yellow  oil  is  obtained,  which  may  be 
rendered  colourless  by  rectification  (Whdler  &  Liebig),  and  after  a  while 
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solidifies  in  a  crystalline  mass,  which  most  be  washed  with  warm  water, 
till  the  wash- water  is  no  longer  blackened  by  sulphuretted  hydrogen, 
then  pressed  between  bibulous  paper,  and  dried  over  oil  of  vitrioli 
(Kolbe.) 

Pfoperiies.  Crystallises  by  slow  cooling  in  tables  an  inch  long, 
melts  at  ,31^  and  often  does  not  solidify  on  cooling  till  after  it  has  been 
agitated.  Boils  between  206°  and  208^  (Kolbe.)  Has  a  pungent  odour 
and  excites  tears. 

Kolbe. 

16  C 96  ....     73-28    73-3 

N    14  ....  10-68 

5  H    5  ....       3-82     3-9 

2  0    16  ....  12*22 

C>«NHH>» 131     ....  100-00 

Very  inflammable;  bums  with  a  white  very  sooty  flame.  With  dry 
ammoniacal  gas  it  forms  hydrocyanate  of  Hmmonia  and  benzamide. 
(Wohler  &  Liebig.) 


0 


Nitr<hnticleu8  C"XH». 

Nitrobenzaldide. 

C"NH»0*  =  C"XH»,0»- 

Bbrtagmini.     i\r.  Ann^  Ghim,  Phys  39>  465;  also  Ann.  Pharm.  79^  259; 
abstr.  Compt  rend.  82,  688.  —  Further  Ann.  Pharm,  S6,  190. 

Hydride  qf  Niirobenzoyl,  NUrobtnxoylwanertioff,  Nitrobittermandel6t. 

Formation  and  Preparation,  When  bitter  almond  oil  is  gradually 
added  to  fuming  nitric  acid  kept  cool  by  external  refrigeration,  or  to 
15  or  20  times  its  volume  of  a  cold  mixture  of  1  vol.  nitric  acid  of  sp.  gr. 
1*32  and  2  vol.  oil  of  vitriol,  and  the  resulting  solution,  whose  formation 
b  attended  with  rise  of  temperature,  is  mixed  with  water  after  standing 
for  half  an  hour  or  an  hour,  yellowish  drops  separate  out,  which  crystal- 
lise after  a  few  days.  At  the  same  time,  a  yellow  oily  substance  is 
produced  having  a  strong  and  somewhat  alliaceous  odour.  —  If  the  liouid 
is  not  sufficiently  cooled  during  the  preparation,  nitrobenzoic  acid  is 
likewise  formed.  —  The  crystalline  mass,  after  being  washed  in  linen 
with  cold  water,  and  pressed  between  two  porous  tiles  till  the  residue  is 
no  longer  yellow,  and  no  longer  renders  the  paper  greasy  between  which 
it  is  pressed,  is  dissolved  in  a  small  quantity  of  boiling  alcohof,  which  on 
cooling  deposits  the  compound,  partly  in  crystals,  partly  in  the  form  of  an 
oil  which  crystallises  after  a  while:  both  portions  of  the  product  are 
recrystallised  from  alcohol  mixed  with  water  (or  from  hot  water,  which 
however  dissolves  a  small  quantity). 

Properties.  White  shining  needle-shaped  crystals.  After  fusion  it 
begins  to  crystallise  at  46 ^  on  agitating  the  melted  mass,  the  thermo- 
meter immediately  rises  to  49^.  May  be  evaporated  in  small  quantities 
without  decomposition.     Emits  a  very  faint  odour  at  ordinary  tempera- 
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tares;  but  a  rery  aii^reeable  odour  when  bemted  somewbai  above 
melting  point;  when  eraporated  in  considerable  onantitiesi  it  emits  reij 
pnngent  vapours.  Has  a  pungent  taste,  somewhat  resembling  that  of 
bitter  almond  oil. 

Bertagnini. 

14  C  84  ....  55-62  5576 

N 14  ....  9-27  9-42 

5  H 5  ....  3-Sl  3-49 

6  O  48  ....  31-80  31-33 

C"NH*0« 151     ....  100-00    - 100-00 

DecomposUiaru.  1.  Nitrobenzaldide  remains  unaltered  in  the  air 
even  when  warm.  It  bums  with  a  sooty  flame.  —  2.  Heated  with  an 
oily  mixture  of  niirie  cusid  and  oil  of  vitriol,  it  yields  nitrobenzoic  acid. 

—  3.  In  concentrated  chromic  add,  it  dissolves  oaickly,  with  rise  of 
temperature,  and  solidifies  into  a  crystalline  mass  of  nitrobenzoic  acid.  •— 
4.  Chlorine  does  not  act  upon  nitrobenzaldide  in  ordinary  daylight^  but 
in  sunshine  it  forms  chloronitrobenzoyl.  —  Bromine  dissolves  readily  in 
fused  nitrobenzaldifle,  but  does  not  decompose  it  till  heated  above  100^. 

—  5.  It  dissolves  readily  in  aqueous  paikuk;  the  solution  remains  unal- 
tered at  ordinary  temperatures;  but  on  the  application  of  heat,  nitro- 
benzoate  of  potash  is  quickly  produced;  the  solution  in  alcoholic  potash 
solidifies  very  quickly  at  ordinary  temperatures  into  a  transparent  jelly 
of  nitrobenzoate  of  potash,  in  which  small  nodular  crystals  of  this  salt 
make  their  appearance.  [After  nitrobenzaldide  has  been  heated  with 
alcoholic  potash,  the  addition  of  water  throws  down  a  brown  viscid  resin, 
while  nitrobenzoate  of  potash  remains  in  solution.    (List  k  Limprioht)] 

—  6.  Aqueous  or  alcoholic  ammonia  converts  nitrobenzaldide  into  temi- 
trohydrobenzamide  C^X'N*H^^,  which  may  change  into  temitroamarine 
by  simple  metamorphosis.  -^—  The  same  transformation  takes  place  in 
ammoniacal  gas,  a  large  quantity  of  water  being  given  off  at  the  same 
time: 

3C"XHK)«  +  2NH»  -  C«X»N»H«  +  6HO. 

7.  The  alcoholic  solution  of  nitrobenzaldide  yields,  when  sulphuretted 
hydroqen  is  passed  through  it,  a  precipitate  of  sulphide  of  nitrobenzylene 
C^^XH^.  —  8.  When  sulphuretted  hydrogen  is  passed  through  the 
solution  of  nitrobenzaldide  in  alcoholic  ammonia  and  the  liquid  heated 
from  time  to  time,  a  semifluid  substance  is  deposited  mixed  with  a  large 

Quantity  of  sulphur.  When  this  substance  is  extracted  with  ether,  after 
ecanting  the  alcoholic  liquid,  an  ethereal  solution  is  obtained,  which 
leaves  on  evaporation  a  reddish,  very  viscid  mass,  insoluble  in  water  or 
hydrochloric  acid,  but  dissolving  with  tolerable  fiicility  in  warm  alcohol; 
when  heated,  it  swells  up,  gives  off  sulphuretted  hydrogen,  and  bums 
with  a  bright  flame,  leaving  a  slowly  combustible  charcoal.  Nitroben* 
zaldide  boiled  with  nitric  acid  yieldfs  sulphuric  acid  and  a  yellow  resin. 

—  9.  Heated  with  sulphite  of  ammonia,  it  yields  a  body  which  is  soluble 
in  water  and  appears  to  be  au  acid.  —  10.  Strong  hydrocyanic  acid 
dissolves  nitrobenzaldide  with  facility.  If  the  solution  is  evaporated 
immediately,  the  nitrobenzaldide  separates  unaltered)  but  after  standing 
for  a  few  hours,  the  solution  yields  on  evaporation  a  viscid  liquid  perma- 
nent in  the  air,  which  when  dissolved  in  hot  water^  separates  in  drops  on 
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Doolingy  and  when  boiled  with  hydrochloric  acid,  yields  sal-ammoniac  and 
another  body  soluble  in  water.  -^  Gjranide  of  potassium  quickly  converts 
nitrobenzaldide  into  a  peculiar  substance.  — 11.  When  urea  is  thrown 
into  melted  nitrobenzaldide  and  the  liquid  gently  heated,  water  escapes, 
and  the  whole  soiidilies  on  cooling  into  an  opaquv  mass,  which  dissolyes 
sparingly  in  pure  alcohol,  but  readily  in  alcohol  mixed  with  hydrochloric 
acid  j  urea  and  nitrobenzaldide  being  then  reproduced. 

OomhifuUiom.  1.  Nitrobenzaldide  dissolves  sparingly  in  cold  water, 
but  with  tolerable  fiftcility  in  boiling  water;  the  solution  saturated  at  the 
boiling  heat  becomes  millcy  on  cooling,  and  afterwards  filled  with  shining 
needles.  —  2.  It  dissolves  without  decomposition  in  oi^  o^  vitt'iol,  hydro^ 
dtloric  dcid  and  nitric  doid;  from  the  solution  in  oil  of  vitriol,  it  separates 
in  shining  laminae  as  the  liquid  absorbs  water  from  the  air. 

3.  With  Bisulphite  o/^mwonifl.— O*XH»0*+NH*0,2S0»  +  2Aq. 
—  Easily  obtained  by  treating  nitrobenzaldide  with  an  aqueous  solution 
of  bisulphite  of  ammonia  of  29°  B.  or  by  mixing  it  with  aqueous  ammonia 
and  passing  sulphurous  acid  gas  through  the  liquid.  On  applying  a  gentle 
heat,  the  nitrooenzaldide  dissolves  very  abundantly  in  tbe  bisulphite  of 
ammonia;  (at  a  higher  temperature,  the  sulphurous  acid  exerts  a  decom- 
posing action;)  on  cooling  the  compound  crystallises  out.  —  It  crysU^- 
lises  from  alcohol  in  small,  colourless,  transparent  prisms,  which  grata 
between  the  teeth,  and  have  a  bitter  and  sulphurous  taste. 


14  C 
2N 

11  H 
2S 

13  O 


BartagniaL 

84 

....    32-43    .. 

32-79 

28 

....     10-81     ., 

1112 

11 

....      4-24    .. 

4-40 

32 

....     12-35 

104 

....     40-17 

C«NH*0«  +  NH<0,2S0»  +  2Aq....  259     ....  10000 

The  compound  is  not  altered  by  exposure  to  the  air,  though  the 
crystals  sometimes  assume  a  faint  violet  tinge.  —  The  aqueous  solution 
is  decomposed  by  boiling,  nitrobenzaldide  being  set  free.  Acids  do  not 
alter  the  solution  at  ordinary  temperatures,  but  on  heating  the  liquid, 
decomposition  takes  place,  attended  with  evolution  of  sulphurous  acid. 
The  compound  gives  off  ammonia  when  heated  with  alkalis.  The 
aqueous  solution  forms  with  barium,  lead,  and  silver  salts,  white  pre- 
cipitates consisting  of  the  sulphites  of  those  metals,  and  after  a  while 
crystals  of  the  nitro-compound  make  their  appearance;  with  chloride  of 
platinum,  chloroplatinate  of  ammonia  is  produced. 

The  compound  dissolves  readily  in  wat^%  and  cr3rstallises  with  diffi- 
culty from  the  solution.  Nitrobenzaldide  dissolves  very  easily  in  water 
containing  bisulphite  of  ammonia.  —  The  compound  dissolves  with 
facility  in  boiling  alcohol. 

4.  WUh  BundDhite  of  Sodd.  —  C>*XHW+NaO,HO,2SO«+ 10 Aq.  — 
When  nitrobenzaldide  is  dissolved  at  a  gentle  heat  in  aqueous  bisulphite 
of  soda  of  about  27"  B.,  the  liquid  yields  on  cooling,  shining  yellow 
lamina,  which  are  rendered  colourless  by  recrystallisation  from  hot 
water,  effloresce  in  the  air,  and  give  oflf  26^08  p.c.  (10  At.)  water 
at  dO\ 
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Ai  90\ 


14  C  .... 

N  .... 

6  H ..... 

2  S  .... 

NaO. 

11  O 


Bertagniiii* 

84 

....     32-94     ... 

32-69 

14 

....       5-49 

6 

....       2-35     .. 

2-53 

32 

....     12-54 

31 

....     12-15     ... 

W34 

88 

....     34-53 

C"NH»0«  +  NaO,HO,2SO»    255     ....  lOO'OO 

The  compound  dissolves  sparinely  in  cold,  easily  in  boiling  water; 
the  solution  decomposes  qnicklj  when  boiled,  giving  off  the  odonr  of 
nitrobenzaldide.  Boiled  with  acids,  it  yields  nitrobensaldide  and  sol- 
phurons  acid. 

5.  Nitrobensaldide  dissolves  readily  in  cUcohol^  and  with  tolerable 
facility  in  ether. 


Nitrobenzoic  Acid. 

C"NHW  =  C"XH»,0*. 

Plantamour.     (1839.)    Ann.  Pharm.  SO,  349. 

Mulder.    J.  pr.  Chem.  18,  253;  19,  362;  also  Ann.  Fhartn.  34,  297. 

MiTSOHERLion.     J.  pr.  Chem.  22,  196. 

Marchamd.     J.  pr.  Chan.  18,  254;  19,  365. 

Abbl.     Ann.  Pharm.  63,  313;  also  Mem.  Chem.  Soc  3,  445. 

H.  Blumbnau.    Ann.  Pharm,  87,  127. 

Bertagnini.     Ann.  Pharm.  79,  259. 

Gbrland.  '  Ann.  Pharm,  91,  185. 

Nitrobenzoeidurt,  NiiroemnoUdure,  Nitrobengifuaure,  Bemoeaalpeter»iiure^ 
Acide  niirobenziqtte. 

Formation.  1.  By  the  action  of  nitrosalpharic  or  chromic  acid  on 
nitrobenzaldide.  —  2.  By  heating  nitric  acid  with  benzoic  acid  (Mnlder, 
E.  Kopp,  Compt.  ehim.  1849,  149),  with  cinnamic  acid  (Plantamour, 
Mulder);  by  continued  boiling  of  nitric  acid  with,  cumol  (Abel);  by 
boiling  dragon's  blood  with  dilute  nitric  acid  (Blumenau)  —  3.  In  the 
decomposition  of  hippnric  acid  by  hydrochloric  acid.  (Bertagnini.)  — 
4.  By  the  action  of  nitrosulphuric  acid  on  benzoic  acid  or  chloride  of 
benzoyl;  in  the  latter  case,  chlorine  is  evolved,  together  with  another 
gas  which  excites  a  copions  flow  of  tears.     (Volt.) 

Preparation.  1.  Benzoic  acid  is  boiled  with  excess  of  nitric  acid, 
till  the  solution,  which  is  red  at  first,  becomes  decolorised  and  gives  off 
nitrous  vapours;  the  nitrobenzoic  acid  crystallises  out  on  cooling  and 
may  be  purified  by  recrystallisation  from  hot  water.  (Mulder.)  It  is 
only  necessary  to  heat  for  a  short  time  in  order  to  convert  the  whole  of 
the  benzoic  acid  into  nitrobenzoic  acid;  the  nitrous  fumes  arise  from  a 
further  action  of  the  nitrous  acid  on  the  nitrobenzoic  acid.  (Mitscher- 
lich.)  It  is  only  by  continued  boiling  with  frequently  renewed  portions  of 
nitric  acid  that  benzoic  acid  can  be  completely  converted  into  nitrobenzoic 
acid.  (Gerland.)  —  2.  Oil  of  vitriol  is  added  with  agitation,  to  a  mix- 
ture of  1  pt.  of  benzoic  acid  with  2  pts.  of  nitre,  the  mixture  heated  till 
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it  softens^  and  the  leeulting  nitrobenzoio  acid  purified  bj  or jstallisation 
from  water.  With  imall  qnantitiM»  the  miitare  may  be  heated  till  it  melts ;  if  it  be 
then  left  to  cool  quietly,  the  biaulphate  of  potash  crystallises  out  first,  and  the  nitro- 
benzoic  acid  decanted  from  it  is  perfectly  pare  after  two  crystallisations.     (Gerland). 

Ofy  fused  benzoic  acid  is  added  by  small  portions  to  a  mixture  of  2  pts. 
strong  sulphuric  acid  and  1  pt  nitric  acid  of  sp.  gr.  1'5»  andgentljr  heated 
for  about  half  an  hour;  on  (subsequently  adding  water  to  the  liquid,  nitro- 
benzoic  acid  is  precipitated  in  white  flakes.  (Voit,  Ann.  Fharm,  99,  100.) 
—  3.  When  cumol  is  heated  with  fuming  nitric  acid  for  several  houra, 
nitrobenzoic  acid  crystallises  as  the  liquid  cools,  and  may  be  freed  from 
adhering  binitrocumol  by  treating  the  solution  with  ammonia  and  preci- 
pitating with  nitric  acid.  (Abel.)  —  4.  When  dragon's  blood  is  boiled 
with  excess  of  nitric  acid  of  sp.gr.  1*34  mixed  with  an  equal  quantity 
of  water,  it  dissolves  gradually  with  evolution  of  red  vapours.  When  no 
more  vapours  escape,  the  liquid  is  evaporated  to  dryness;  the  cooled  mass 
pressed  between  paper,  and  saturated  with  carbonate  of  soda;  the  solutiou 
purified  with  animal  charcoal  and  precipitated  by  nitric  acid;  and  the 
precipitate  washed  with  cold  water.  The  mass  consisting  of  fine  scales 
contains  a  substance  which  chars  when  heated,  together  with  nitrobenzoic 
acid  which  sublimes.     (Blumenau.) 

Properties.  Colourless,  crystalline  lamins  generally  grouped  together. 
In  water  it  melts  below  100%  forming  an  oil  which  solidifies  on  cooling 
in  a  hard,  brittle  crvstalline  mass;  by  itself  it  melts  at  127°,  and  begins 
to  sublime  at  110.  The  pure  acid  sublimes  completely  and  without 
decomposition  in  slender  needles;  when  coloured  it  leaves  a  small  quan- 
tity of  charcoal.  The  vapours  have  a  pungent  odour  and  excite  cough- 
ing.    The  acid  reddens  litmus.     (Mulder.) 

Plantamonr.   Mulder.   Marchand.      Abel.      Bertagnini. 

14  C 84....  50-73....  50-14....     5042  ....5019....  50-30....  5030 

N 14....  8-39  8-35  ....     8-36....  8-38....  8-63 

5  H 5  ....  2-96  ...;  3-06  ....       3-02  ....     2*99  ....  3-00  ....  3-12 

8  0 64  ....  37-92  3821  ....  3846  ....  3832  ....  37*95 

C>*NH»0»  167  ....  100-00  10000  ....  10000  ....  10000  ....  100-00 

The  acid  analysed  by  Plantamonr  was  prepared  from  cinnamic  acid  ;  that  by 
Mnlder,  from  benzoic  acid ;  that  by  Marchand,  from  cinnamic  acid ;  that  by  Abel, 
from  dragon's  blood  ;  and  that  by  Bertagnini  from  nitrohippuric  add. 

DecwnpasUioiM,  1.  The  acid  when  heated  to  its  boiling  point, 
blackens  and  gives  off  combustible  gases.  (Mulder.)  —  2.  It  dissolves  in 
strong  nUrie  acid,  without  decomposition  (Mulder);  it  is  decomposed  by 
continued  boiling  with  nitric  acid.  (Mitscherlich.)  —  d.  It  is  not  altered 
by  sublimation  in  chlorine  gas.  (Mulder.)  —  4.  It  dissolves  without 
colour  in  oU  of  vitriol;  on  heating  the  solution^  a  small  quantity  of  the 
acid  sublimes  without  alteration^  and  near  the  boiling  point  of  oil  of 
vitriol^  the  liquid  turns  red  without  giving  off  gas;  if  a  larger  quantity 
of  water  be  then  added,  a  few  grey  flakes  are  separated,  and  the  liquid 
on  being  saturated  with  carbonate  of  baryta,  forms  a  solution  containing 
a  peculiar  substance  not  yet  further  examined.  (Mulder.)  —  5.  By 
pentachhride  of  phosphorus^  the  acid  is  not  attacked  at  ordinary  tempe- 
ratures; but  on  the  application  of  a  gentle  heat,  a  violent  action  takes 
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pfaMB,  attefided  witk  formaiioii  of  ofalorottitrobenioyl  and  ddoMMpWn 
phorio  aoid.  (Bertaj^ini.)  -^6  •  With  k^d^ymdphaie  qf  ammonia  it  tomis. 
Den»aiieaeid  (Zinin): 

C>*NH»0*  +  6HS  -  C»<NHJ^O»  +  4H0  +  6S. 

7.  When  boiled  with  wJ/pkUe  cf  amiawnM^  it  befaares  like  nitronaph- 
tbalm.  (Piria.)  —  8.  Heated  with  excess  of  limt^  it  yields  rarions  pro* 
diiots  not  oontaining  nitrobeozol.    (Mulder.) 

CofffiJb%nai%on%,  Nitrobenioio  acid  dissolves  in  40(y  pts.  of  water  at 
10%  and  in  10  pts.  of  boiling  water. 

It  is  a  strong  acid  and  expels  many  other  acids  from  their  salts.  The 
liUrtibeMwUeA  are  for  the  most  part  soluble  in  water  and  alcohol^  and 
detonate  when  heated.       v 

Niin:ibmtoate  of  Ammcnia.  -—a.  Neutral."-^  100  pts.  of  dry  nitrobensoie 
acid  take  np  at  ordinary  temperatures  8*04  pts.  of  ammonia,  correspond- 
ing to  I  At.  ammonia  with  1  At.  acid.  (Malder.)  [Caloalation  requires 
10*17  pts.  of  ammonia  to  100  pts.  of  acid.  L.]-— 6.  Add,  —  Grystallisee 
by  evaporation  from  a  solution  of  nitrobenioic  acid  in  ammonia  in  white 
somewhat  shining  needles.  (Mulder.)  According  to  Mulder,  100  pts.  of 
the  aoid  at  lOO**  take  op  d'78  pts«  of  ammoniacaf  gas,  agreeing  approxi- 
mately with  1  At.  ammonia  to  8  At.  aoid  [calonlatioB  requires 
508  pts.    L.]. 

Mulder, 
eryttalliitd, 

28  C 168  ....  47*86    47*22 

3  N 42  ....  11-97 

13  H 13  ....      3-70    4*11 

16  O 128  ....  36-47 

C>*XH*(NH<)0*  +  C"XH»0*  361     ....  10000 

Heated  on  platinum  foil  it  yields  nitrobenxol.     (Mulder.) 

NUrohentoaU  of  Pokuh,  ^-  The  solution  of  the  acid  in  potash  yields 
on  evaporation  either  small  crystals  or  a  soapy  mass,  according  to  its 
degree  of  concentration.  When  heated  on  platinum-foil,  it  melts,  and 
splits  up,  with  emission  of  sparks,  into  black  vermiform  masses  three  oi 
four  inches  long.  A  large  quantity  of  nitrobenzol  is  given  off  at  the 
same  time.     (Mulder.) 

NUrobensoaU  of  Soda.  —  Prepared  by  dissolving  the  acid  in  oaustio 
soda.  Deliquescent  and  difficult  to  crystallise.  Behaves  like  the  potash- 
salt  when  heated.  (Mulder.)  Does  not  deliquesce  in  the  air«  (Mits- 
oherlich.) 

NilrcbensKHUe  of  Baryta.  —  When  the  acid  is  boiled  with  water  and 
excess  of  carbonate  of  baryta,  the  solution  yields  on  cooling  beautiful 
shining  crystals,  which  give  off  13*22  per  cent.  (4  At)  of  water  at  lOO'^. 

OryH^Uhed.  Malder. 

C"NH<<y  158-0  ....  68-38 

BaO 76-6  ....  28-31  28'40 

4  HO 360  ....  13-31 18*94 

CMNH«BaO<  +  4Aq ....  270  6    ....  100-00 
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NiirobemfoaU  of  StronUa.  —  When  the  aeid  is  boiled  with  water  and 
eurbonate  of  sirontia)  and  the  solution  eyaporated  to  the  crystallising 
pointy  it  yields  on  cooling  feathery  needles  united  in  tufts  and  destitute 
of  lustre.  After  drying  in  the  air^  it  gives  off  9*52  per  cent.  (2^  At) 
water  at  150^     (Mulder.) 

Mulder. 

2  CMNHK)' 316    ...    67*96 

2  8f  O    164    ....    22-36    l»-22 

SHO 45     ....      968    9*52 

2(Ci4NH«SrOB)  +  5Aq....  465     ....  100*00 

yUrobemocUe  of  Lime.  ^  When  the  acid  Js  boiled  with  water  and 
carbonate  of  lime  and  the  solution  eyaporated^  it  yields  on  cooling,  small 
white,  faintly  lustrous  crystals,  which  giro  off  9*09  p.  o.  (2  At)  water 
between  IdO""  and  190*".     (Mulder.) 

CfrfHaUi§ed,  Midder. 

C'<NH*(y 158    ....    77-45 

CaO  28    ....     13-72    14-00 

2  HO 18    ....      8-83    905 

CMNH<CaO«  +  2Aq... ....  204    ....  10000 

When  heated  aboye  190°,  it  melts,  blackens^  giyes  off  nitrobensol, 
and  finally  detonates.    (Mulder.) 

Niirchemoaie  of  MangantM.  -—  A  solution  of  the  acid  in  ammonia 
mixed  with  sulphate  of  mansanese  yields  by  eyaporation,  white  crystals 
containing  4  At.  water,  of  which  2  At.  (7*16  p.  c.)  go  off  between  40° 
and  70°,  and  the  rest  between  115°  and  133°.  At  115°^  the  salt  begins 
to  assume  a  yellow  colour. 

OryioUind,  Molder. 

CMNH^y  158-0    ....    69-03 

MnO  35-6    ....     15-42    16-23 

4  HO 36-0    ....     15-55    14-78 

C^NH^MnOS  -I-  4Aq  229-6    ....  100-00 

NUrcibomoate  of  Zine.^^<u  Quadribadc. — Acid  nitrobensoate  of 
ammonia  added  to  a  solution  of  sulphate  of  zinc,  throws  down  a  basic 
salt  in  the  form  of  a  gelatinous  precipitate.  (Mulder.) 

Mnlder, 
a«  130^ 

C»^HW .....*....  158'0    ....    47-92 

4ZnO 160-8    ....    52-08    51  >8 

3ZnO,C>«NH4ZnO>  ....  318-8    ....  100*00 

h.  Jionobasie.  —  The  liquid  filtered  from  a  yields  by  eyaporation, 
laminar  crystals  which  giye  off  18  61  p.  o.  (5  At.)  water  at  140°. 
(Mulder.) 
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Mulder* 


C?<NHHy    1680 

ZnO 40-2 

5  HO 450 

....     64-96 
....     16-63     .... 
....     18-51     . 

....     16-00 
....     18-61 

C"NH*Zii08  +  5Aq....  2432 

....  10000 

NUrdbemoaU  of  Lead. — a.  Basic.  —  Obtained  by  carefully  preci- 
pitating  the  aqaeous  acid  with  basic  acetate  of  lead,  or  nitrobenzoate  of 
potash  with  the  neutral  acetate,  and  drying  the  white  precipitate 
at  loo**. 


70  C    

...    420-0 
70-0 

...•      ^o  70      .... 

....      4-80 

....       l*«}o     .... 

....      A9*"£     .... 

....     19-17 

Mulder. 

(1).              (2). 
....    28-96     ....    29-13 

6  N   

20  H    

20*0 

....      1-67     ....      1-42 

6  PbO  

....     670-8 

....     45-41     ....    45-42 

35  0    

....     280-0 

PbO,6C"NH*Pb08... 

1460-8 

....  10000 

The  same  salt  remains  undissolred  when  6  is  washed. 

When  nitrobenxoic  acid  is  boiled  with  water  and  carbonate  of  lead,  a 
large  quantity  of  carbonic  acid  escapes,  and  two  salts  are  produced,  one 
of  which  is  soluble  while  the  other  forms  insoluble  flakes.     (Mulder.) 

h.  Normal.  —  When  a  boiling  saturated  aqueous  solution  of  nitro- 
benzoic  acid  is  mixed  with  basic  acetate  of  lead,  till  a  permanent  preci- 
pitate is  formed,  the  liquid  on  cooling,  yields  eyen  at  90°,  stellate 
crystals  which  soon  fill  the  entire  liquid,  so  that  it  solidifies  into  a  white 
mass;  this  roust  be  thrown  on  a  filter  and  pressed.  A  less  concentrated 
solution  yields  on  cooliDg  more  distinct  crystals,  which,  when  onoe 
formed,  are  insoluble  even  in  the  boiling  liquid.  —  The  same  salt  is 
produced  when  a  solution  of  a  in  acetic  acid  is  dropped  into  a  boiling 
solution  of  nitrobenzoic  acid* 


Mulder. 

14  C 84-0  ....    31-13    31-05 

N  14-0  ....      619 

4  H  4-0  ....       1-48     l;63 

PbO  111-8  ....     41-45     41-53 

7  O  56-0  ....    20-75 

C»*NH*PbO» 269-8  ....  10000 


Ferric  Niirofkenaoaie,  —  Obtained  by  precipitating  a  boiling  solution 
of  the  acid  with  aqueous  ferric  chloride.  Bulky  flesh-coloured  powder, 
insoluble  even  in  boiling  water.  After  drying  in  the  air,  it  does  not 
give  off  any  water  even  at  135^.     (Mulder.) 


Mulder. 

3  C»*NH<Oy  474     ....    84-65 

PeH)» 80    ....     15-35    15-23 

PeH)"  3C»NHKy..«  654     ....  100-00 
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NUrcbentoaU  cf  Copper..  —  When  a  hot  solution  of  the  aoid  is  mixed 
with  acetate  of  copper^  the  liquid  on  cooling  deposits  a  blue  powder 
which  gives  off  water  at  136*^,  and  part  of  its  acid  at  the  same  time. 

Mulder. 

C"NH*(y 158»a    ....     76-40 

CqO   39-8     ....     19-24     18-96 

HO 90     ....       4-36     5-53 

C"NH^CuO*  +  Aq  ....  2068     ...    10000 

S'ttrobengoaie  of  Silver,  —  Obtained  by  precipitating  an  ammoniacal 
solation  of  the  acid  with  nitrate  of  silver,  and  pressing  the  precipitate. 
It  puses  through  the  filter  ia  washing.  (Mulder.^  The  precipitate  is  crystal- 
lised from  hot  water,  then  washed  and  the  crystals  dried.  (Abel.)  It 
crystallises  from  the  aqueoas  solution  in  laminss  having  a  pearly  lustre 
(Mulder): 


Mulder.    PUntamoiir.       Abel. 


List& 
limpricht. 


14  C 

N 

4H    

Ag  1081  ....  39-42  38-86  40-37  ....    39-24  ....     89-34 

8  0    


84-0  ....  30-65  

...  30-69 

14-0  ....     5- 11  

...     5-06 

4-0  ....     1-46  

...     1-57 

1081  ....  39-42  

...    00*00    ..... 

...    40-37  .. 

64-0  ....  23-36  

...  23-82 

CMNH*AgO»   ....  274*1  ....10000  100-00 

At  120^  part  of  the  aoid  volatilises,  the  salt  turns  grey  and  continues 
to  give  off  acid;  at  250^,  in  close  vessels  the  salt  explodes,  with  formation 
of  nitrobenzol  and  empyreumatic  products.     (Mulder.) 

By  dry  distillation,  the  salt  yields  a  large  quantity  of  nitrobencol. 
(Mulder,  AbeL)  Heated  on  platinum  foil,  it  melts  and  bnms  without 
detonation.     (Mnlden) 

Nitrobenzoic  aoid  dissolves  in  alcohol  (Mulder)  in  less  than  1  pt.  of 
alcohol  at  SO"*.  (Mitscherlich;  E.  Kopp,  Ck>mpt,  ehJim.  1840,  149.)  It 
dissolves  readily  in  ether. 


Nitrobehzoate  of  Methyl. 

C»»NH'0*  =  C»HH),(?*XH*0». 

Chamcel.     Ckmpt,  ehim.  1849, 179;  also  J,  pr.  Chem.  47,  142;  abstr. 

Ann.  Pharm.  72,  274. 
Bbrtagnini.    Ann.  JPharm.  79«  269;  also  i^T.  Ann.  Chim.  Phyn.  38,  478. 

Formation  and  Pr^aration.  1.  When  hydrochloric  acid  gas  is  passed 
through  a  boiling  solution  of  nitrobenzoic  acid  in  wood-spirit,  till  part  of 
the  wood-spirit  is  distilled  off,  the  residue  consists  of  two  layers,  the  lower 
of  which  is  nitrobenzoate  of  methvl,  while  the  upper  is  a  solution  of  the 
same  compound  in  wood-spirit,  whence  it  may  be  precipitated  by  water. 
The  whole  of  the  compound  ether  thus  produced  is  shaken  up  with  a  hot 
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iotatioB  of  «aibonate  of  aocU,  repeatedly  washed  with  eold  water,  pressed 
between  i>aper,  and  oryetallised  trom  aloohol  or  from  a  mixture  of  alcohol 
and  ether.  ^2.  A  solution  of  chioronitrobensoyl  in  wood-epirit  soon 
deposits  crystals  of  nitrobenzoate  of  methyl.     (Bertagnini.) 

Small,  white,  nearly  opaque,  right  rombic  prisms,  u  :  u  =  118°  to 
120%  melts  at  70%  boils  at  279  .  Has  a  rery  fiunt  aromatic  odour  and  a 
fresh  taste. 

ChanoeL 

16  C  96    ....    63-04    5292 

N 14    ....      7-73    7-87 

7  H 7    ....      3-86    3-93 

8  0 64     ....    35-37     35-28 

CWJIFO* 181    ....  100-60    100-00 

,  Its  reactions  are  exactly  ^milar  to  those  of  nitrobensoate  of  ethyl. 
It  is  insoluble  in  water,  sparingly  soluble  in  alcohol  and  in  ether^ 
somewhat  more  in  wood-spirU. 

Nitrobenzoate  of  Ethyl. 

C^H*0»  =  C*H»0,C"XH*0». 

MiTSCHBBLiCH.     Lehrb,  4  Aufl.  1,  221. 
£.  Kopp.     Compt  rend,  34,  615;  also  ilT.  J,  Pharm.  11,  427. 
Chancbl.     Oompt,  chim.  1849, 177;  also  J.  pr.  Chem  47,  140. 
Bbrtaoniki.     Ann,  Pharm  79,  269;  also  N.  Ann,  Chim,  Phy$,  33,  478. 
List  &  Limpricht.    Ann,  Phai^n,  90,  206. 

FcrmaiUm  and  Prepttratian,  1,  An  alcoholic  solntiou  of  nitro* 
benzoic  acid  is  continnoosly  boiled  with  a  small  quantity  of  sulphuric 
acid,  and  the  liquid  is  mixed  with  ammonia  and  predpitaited  by  water. 
(Mitscherlich.)-^S.  Hydrochloric  acid  gas  is  passed  through  a  boiliag 
alcoholic  solution  of  nitrobenzoic  acid,  and  the  process  completed  as  in 
the  preparation  of  the  corresponding  methyl -compound.  (Chancel, 
B.  Kopp.) — '9.  Benzoate  of  ethyl  is  added  by  drops  and  with  oonatant 
stirriuff  to  a  mixture  of  1  pt.  nitric  aoid  and  2  pts.  oil  of  vitriol,  which 
must  be  kept  cold;  the  mixture  gradually  poured  into  cold  water;  and 
the  separated  nitrobenzoate  of  ethyl  filtered  off  and  crystallised  from 
alcohol.  (List  A  Limpricht)  —  4.  A  solution  of  chloronitrobenzoyl  in 
strong  alcohol  yields  by  eraporation  beauti/nl  crystab  of  nitrobenzoate  of 
ethyl.     (Bertagnini.) 

Propertiei,  CryBtallises  very  beautifully  in  rhombic  prisms.  [Fig. 
61.  L.]  u  :  tt  =  122°.  (Chancel.)  Melts  at  70""  (Mitscherlich); 
47''  (B.  Kopp);  at  42""  (Chancel).  Boils  at  300°  fMitscherliehU 
at  aoout  298°.  (Chancel.)  Has  an  aromatic  odour  (E.  Kopp)  like 
that  of  strawberries  (Chancel);  has  a  fresh  and  somewhat  bitter  taete, 
(E.  Kopp,  Chancel). 


18  0 

N 
9H 
80 


ChABoel 

108 

....     55*98     ... 

55*18 

14 

•...        7  lo      ... 

7-30 

9 

4'61    ... 

4*82 

64 

....     O**o3     ... 

82-70 

C»NH»0" 195    ....  100-00    100-09 
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DecomposUioM,  1.  With  potaA-ley,  it  is  reeolyed  with  tolerable 
facility  into  alcohol  a&d  nitrobenzoic  acid.  —  2.  With  ammonia^  it 
readily  forms  nitrobenzamide  and  alcohol: 

3.  When  treated  with  hydrasulphate  of  amnumia,  it  forms  amidobenzoate 
of  ethyl.     (Chancel) : 

CWNH«08  +  6HS  -  0»8NH»O*  +  4HO  +  68. 

Nitrobenzoate  of  ethyl  is  insolable  in  water,  bat  dissolres  yery  easily 
in  cUeokol,  especially  if  hot. 


Nitrohippuric  Acid. 

C»*N»H«0»*  =  C»XAdHH)«. 

BbrtagninL  Compt,  rend,  31,  450 ;  also  I^.  J.  Fharm,  18,  351 ; 
J,  pr.  Cheni.  51,  255. — Ann.  Phwm.  78,  600;  abstr.  N,  J.  Phai'm. 
20,71. 

Fw'mation,  1 .  By  the  action  of  nitrosulphuric  acid  on  hippuric  acid, 
i— 2.  Nitrobenzoic  acid  is  converted  into  hippuric  acid  in  the  animal 
organism,  and  passes  off  as  such  in  the  urine*  6  grammes  of  nitrobenzoic 
acid  may  be  taken  for  several  days  in  snccession  without  injury. 

Preparati^m.  a*  From  Hippuric  add,  —  The  solution  of  hippuric 
acid  in  cold  fuming  nitric  acid  is  gradually  mixed  with  an  equal  volume 
of  oil  of  vitriol,  care  bein^  taken  to  prevent  the  liquid  from  getting  hot; 
the  conversion  is  completed  in  two  hours  without  any  perceptible  action. 
The  liquid  is  mixed  with  three  times  its  volume  of  water, — avoiding  rise 
of  temperature,  —  and  after  12  hours,  part  of  the  nitrohippuric  acid 
(amounting  to  half  the  weight  of  the  hippuric  acid  U8ed)  is  deposited  in 
needles;  on  mixing  the  mother-liquor  with  carbonate  of  soda  till  it 
begins  to  show  turbidity,  an  additional  quantity  of  the  acid  separates. 
The  still  yellowish  acicf  is  washed  with  cold  water,  converted  into  a 
potash-salt,  then  precipitated  from  the  lukewarm  solution  by  hydrochloric 
acid,  and  recrystallised  from  water. —  6.  From  UHne  after  the  exhibition 
of  Nitrobenzoic  acid. — The  strongly  acid  urine  remains  clear  when  mixed 
with  hydrochloric  acid  after  concentration  at  a  gentle  heat;  if  the  liquid 
be  then  shaken  up  with  ether  and  a  little  alcohol,  the  ethereal  solution 
when  left  to  evaporate,  deposits  brown  crystalline  nodules,  which,  after 
being  freed  from  tne  mother-liquor  and  dried  upon  a  tile,  yield  brownish 
needles  by  recrystallisation  from  hot  water.  These  needles  are  boiled 
for  five  minutes  with  excess  of  milk  of  lime,  the  filtrate  decomposed  by 
hydrochloric  acid,  and  the  nitrohippnric  acid  recrystallised  from  hot 
water. 

Properties.  The  acid  crystallises  by  evaporation  from  the  alcoholic 
solution  in  silky  needles,  which  do  not  suffer  any  diminution  in  weight 
between  lOO'^  and  1 50°.  It  melts  between  150''  and  1 60'',  into  a  colourless 
liquid  which  crystallises  on  cooling. 

VOl^    XII.  ^ 
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Bertagnini. 
a,  b, 

....     48-21     48-31     ....  48-27 

....     12-50     12-42     ....  12-77 

....       3-57     3-66     ....  3-59 

....     35-72     35-61     ....  3537 


18  C 

2N    

108 

28 

8  H    

8 

10  O    

80 

C18N2H80W 224     ....  100-00     10000     ....  10000 

Decompositions.  1.  Above  100°,  it  assames  a  reddish  colour  and  no 
longer  sondifies  in  the  crystalline  form;  the  solation  in  hot  water  still 
yields  on  cooling  crystals  of  the  acid  apparently  unaltered.  When 
gradually  raised  to  a  higher  temperature,  it  gives  off  pungent  cough- 
exciting  vapours  and  sublimes  in  the  crystalline  form;  when  it  is  sud- 
denly exposed  to  a  strong  heat,  the  odour  of  oil  of  cinnamon  becomes 
apparent  —  2.  When  boiled  with  five  times  its  weight  of  concentrated 
hydrochloric  acid,  it  is  at  first  not  attacked,  but  after  an  hour  it  is 
resolved  into  nitrobenzoic  acid  and  glycocol.  —  3.  When  nitric  oxide  gas 
is  passed  through  a  solution  of  the  acid  in  strong  nitric  acid,  a  large 
quantity  of  gas  is  given  off;  and  if,  when  no  more  gas  escapes,  even  on 
the  application  of  heat^  the  liquid  be  neutralised  with  ammonia,  evapo- 
rated, precipitated  with  solution  of  sulphate  of  copper,  and  the  precipitate 
decomposed  by  isulphuretted  hydrogen,  an  acid  is  obtained  which  is 
different  from  nitrohippuric  acid  and  probably  consists  of  benzoglycolic 
acid.  —  4.  Nitrobenzoic  acid  dissolves  without  decomposition  in  cold  oil 
of  vitriol ;  at  a  gentle  heat,  the  colourless  solution  assumes  a  reddish 
tinge,  and  then  on  addition  of  water  yields  nitrobenzoic  acid;  at  a 
stronger  heat,  it  turns  brown  and  nitrobenzoic  acid  volatilises.  — 
5.  Heated  with  strong  potash<ley,  it  immediately  assumes  a  yellow-brown 
colour,  and  gives  off  ammonia;  at  a  higher  temperatare,  it  becomes 
purple-red  and  evolves  hydrogen.  — 6.  Heated  with  lime,  it  gives  off  a 
large  quantity  of  ammonia  and  a  reddish  oil  which  sinks  in  water  and 
smells  like  oil  of  cinnamon;  no  aniline  can  be  obtained  from  this  oil. — 
7.  Sulphuretted  hydrogen  has  no  action  upon  the  aqueous  acid,  but  im- 
parts a  reddish  colour  to  the  acid  saturated  with  ammonia;  and  if  the 
liquid  be  then  supersaturated  with  sulphuric  acid,  a  large  quantity  of 
sulphur  separates  out.     Perhaps  amidobenzoic  acid  may  be  formed  in  this  reaction. 

Combinations.  The  acid  is  somewhat  more  soluble  in  cold  water 
than  hippnric  acid,  and  dissolves  in  2^1  pts.  of  water  at  23^;  the  solubi- 
lity is  increased  by  traces  of  foreign  matter.  In  boiling  water  it  dissolves 
readily,  the  solution  becoming  milky  on  cooling  and  yielding  oily  drops 
which  afterwards  crystallise.  It  dissolves  easily  in  water  containing 
phosphate  of  soda. 

The  Nitrohippwrat^  generally  crystallise  in  needles  and  are  for  the 
most  part  soluble  in  water  and  in  alcohol.  Those  of  the  alkalies  detonate 
when  heated  and  diffuse  an  odour  of  oil  of  cinnamon;  those  of  the  heavy 
metals  give  off  when  heated,  an  oil  which  smells  very  much  like  oil  of 
cinnamon. 

Nitrohippurate  of  AmTnonia,  —  The  solution  of  the  acid  in  ammonia 
suddenly  becomes  acid  during  the  process  of  evaporation,  imd  leaves  a 
residue  easily  soluble  in  water  and  alcohol. 

Nitrohippuraie  of  Potash.  —  The  hot  concentrated  aqueous  solution 
of  the  acid  is  neutralised  with  carbonate  of  potash,  evaporated  over  the 
water-bath,  and  the  residue  exhausted  with  alcohol,  which  when  eva- 
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poraied^  leaves  tbe  salt  in  crystalline  crusts.  From  boiling  alcoiiol^  it 
separates  in  distinct  crystals.  It  has  an  alkaline  reaction,  and  dissolves 
r^Klily  in  water  and  in  weak  alcohol,  sparingly  in  strong  alcohol. 

Nitrohippurate  of  Soda.  —  Prepared  like  the  potash-salt.  The  slightly 
coloured  crusts  are  washed  with  cold  strong  alcohol.  The  salt  crystallises 
D  needles  from  hot  alcohol.  It  has  an  alkaline  reaction,  dissolves  very 
easily  in  water,  but  is  not  so  soluble  in  alcohol  as  the  potash -salt. 

Nitrokippuraie  of  Baryta.  —  When  the  acid  is  boiled  with  baryta- 
water  and  the  excess  of  baryta  precipitated  by  carbonic  acid,  the  salt 
crystallises  in  needles  as  the  liquid  cools. 

Nitrokippuraie  cf  Lime.  —  The  acid  is  boiled  for  a  short  time  with 
milk  of  lime,  filtered  hot,  and  carbonic  acid  gas  passed  through  the 
filtrate;  the  solution  on  coolidg  yields  white  needles  which  have  no  action 
upon  litmus.  Between  100''  and  llO'',  it  gives  oflT  10*64  p.  c.  (3  At.) 
of  water. 

Bertagnini. 

CJ8N«H707 215    ....     79-63 

CaO 28     ....     10-37     11-51 

3  HO 27     ....     lO'OO     10-64 

CWNm^CaO*' 270    ....  10000 

Nitrohippurate  of  Magnesia.  -^  When  magneiia  alba  is  dissolved  in 
the  hot  concentrated  aqueous  acid,  the  solution  yields  a  white  crystalline 
mass  easily  soluble  in  water  and  alcohol. 

Nitrohippurate  of  Zinc.  —  A  tolerably  concentrated  aqueous  solution 
of  nitrohippurate  of  lime  mixed  while  lukewarm  with  chloride  of  zinc, 
becomes  filled  aft^  tt  while  with  needles  'i^hich  must  be  recrystallised 
from  boilinff  water.  Between  100^  and  110°,  the  crystals  five  ofi^ 
17-85  p.  c.  (6  At.)  water.  The  salt  dissolves  sparingly  in  cold  water 
and  alcohol,  somewhat  more  readily  in  the  same  liquids  when  hot, 
(Bertagnini.) 

Nitrohippurate  of  Lead.  —  The  aqueous  solution  of  the  lime-salt 
forms  with  nitrate  of  lead  a  white  heavy  precipitate  which  immediately 
becomes  crystalline.  The  salt  precipitated  in  the  cold  gives  off  12*30 
per  cent.  (5  At.)  water  at  100^;  that  which  is  precipitated  at  higher  teui. 
peratures  is  anhydrous  and  very  hygroscopic.     (Bertagnini.) 

At  100^  ]6erUg7iim. 

18  C  108-0  ....  33-04  3312 

2  N  28-0  ....  8-58  8*91 

7  H  7-0  ....  219  2-45 

Pb 103-8  ....  31-76  31'31 

10  O  80-0  ....  24M3  24-21 

CWN»H7PbO»    ....  326*8     ....  10000    10009 

Ferric  Nitrohippurate.  —  Obtained  by  double  decompositioli.  Yellow 
flakes  soluble  in  boiling  water. 

Nitrohippurate  of  Copper,  —  Concentrated  aqueous  solutions  form 
with  sulphate  of  copper  a  Copious  light  blue  precipitate;  dilute  solutions 
solidify  after  a  while  in  the  crystalline  form.  May  be  purified  by  trashing 
with  cold  water  and  crystallisation  from  hot  water.- 

Ic2 
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Bertafnini. 

CWN»H70» 2150    ....    84-18 

CqO    39-8     ....     15-82     1555 

CWN«H7CuOW    ....  254-8     ....  10000 

The  pale  green  alcoholic  solotion  deposits  delicate,  pale  Uae,  silkj 
needles  which  give  off  14*93  p.  c.  (5  At.)  water  between  100''  and  110°. 

NUrohipnuraU  of  Silver,  -r—  The  solution  of  the  lime-flaU  mixfid  witli 
nitrate  of  silver  grsbdually  yields  crystals,  or  if  highly  ooooentrated,  im* 
mediately  forms  a  curdy  precipitate  which  soon  becomes  crystalline. 
Slender  needles  which  when  moist  qnickly  decompose  on  exposure  to 
light,  but  remain  unaltered  if  dry.  It  .dissolves  readily  in  hot  water, 
and  with  tolerable  facility  in  cold  water  and  alcohol. 

Berta^inL 

X8C    1080    ....    32-62     32-39 

2N   28*0     ....      8-45     8*73 

7  H   7-0     ....      2*11     2-27 

Ag 108-1     ....     32-65     32-76 

10  O     800     ....     2417     23-85 

CWN«H7AgO»    ....  3311     ....  100-00     10000 

Nitrohippuric  acid  dissolves  readily  in  akokol  and  ether. 


Nitrobenzoate  of  Bibromophenyl. 

C»NBr>H^O»  =  C»Br»H*0,C"XH*0. 
List  &  LiMPRiCHT.    Ann.  Fkarm.  90,  203. 

Nitrobentoate  qf  BibromoearboKc  acid. 

Separates  as  a  resin  when  finely  pulverised  benzoate  of  bibromophenyl 
is  gradually  added  to  nitrosulphuric  acid  which  is  kept  cold;  water  added 
to  the  liquid  scarcely  throws  down  anything  more.  Crystallises  from 
the  hot  alcoholic  solution  on  cooling  in  small  needles  united  in  nodular 
masses;  from  a  concentrated  solution,  it  separates  as  an  oil. 

Melts  between  90°  and  100^,  and  otherwise  agrees  in  its  external 
properties  with  nitrobenzoate  of  binitrophenyl. 

List  Sc  Limpricht 

26  C  156  ....  38-90     40-41 

N  14  ....  3-49 

2  Br 160  ....  39-90  41-16 

7  H 7  ....  1*74  2-04 

8  O  64  ....  15-97 

C«NBr2H708 401     ....  100  00 

The  benzoate  of  bibromophenyl  used  by  List  &  Limpricht  in  the  prepatmtioa  ef  the 
substance  unaly Bed,  was  not  qaite  pare. 

With  alcoholic  potash  the  salt  forms  nitrobenzoate  and  hibromoear- 
bolate  of  potash. 

It  is  insoluble  in  toater,  and  sparingly  soluble  in  hot  alcohol. 
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Nitrobenzoate  of  Binitrophenyl. 

C«N»H'0»  =  C»X*H»0,C»*XH*0». 
List  A  LimprICBT.    Ann.  Fharm,  90^  200. 

Nitrobenzoate  of  Binitroearbolie  acid. 

Formation  and  Preparation.  When  finely  pulverised  benzoate  of 
phenyl  is  gradually  added  to  a  mixture  of  I  pt.  nitric  acid  and  2  pts.  oil 
of  vitriol,  it  dissolves  without  evolution  of  red  vapours^  and  if  the  acid 
is  in  large  excess,  the  liquid  remains  perfectly  clear,  but  when  gradually 
poured  into  cold  water,  deposits  a  bulky  yellowish  precipitate.  When  a 
consideiable  quantity  of  benzoate  of  phenvl  is  added  to  the  acid  mixture, 
the  liquid  becomes  suddenly  mixed  with  small  crystals;  and,  if  these 
are  drained  on  a  funnel  stopped  with  asbestos,  the  filtrate  still  yields  a* 
similar  precipitate  on  being  mixed  with  water.  The  crystals,  or  the  mass 
precipitated  by  water,  are  washed  with  water  as  loug  as  that  liquid 
continues  to  take  up  acid^  and  afterwards  with  alcohol. 

ProperUei.  White  inodorous,  more  or  less  crvstalline  powder.  Be- 
comes warm  when  heated,  melts  at  150°  and  solidines  into  a  yellow  trans- 
parent glass,  which  becomes  opaque  after  some  time,  or  more  quickly  if 
neatedy  or  by  contact  with  a  sharp  body.  It  may  be  sublimed  in  a 
ourresftl  of  air,  without  previous  ebuUHion. 

UMt  6t  UmpMalt, 
26  C 15*    ....    46*84    4I7-61 


16  O 128     ....     38-45 


■1  .*  I 


C""N>HW«   ....  533    ....  10000 

The  sabstance  analysed  perhaps  contained  a  portion  of  a  compound  containing 
only  2  At.  NO^,  and  hence  the  amount  of  carbon  and  hydrogen  appears  too  large. 

• 

Ikacmy^odtioM,  1.  The  compound  bums  on  platinum  foil  with  a  sooty 
flaira,  leaving  a  small  quantity  of  easily  combustible  charcoal.  When 
heated  in  a  tube,  it  creeps  up  the  sides  and  explodes.  —  2.  Heated 
with  oil  of  vitriol,  it  yields  nitrobenzoic  acid  and  binitroearbolie  acid. — 
3.  With  alcoholic  potash,  it  forms  nitrobenzoate  and  binitrocarbolate  of 
potash. —  4.  It  dissolves  with  deep  red  colour  in  hydrosulphate  of  am- 
monia; and  the  solution  evaporated  over  the  water- bath  leaves  a  dark 
violet-coloured  resinous  mass,  which  dissolves  with  deep  purple  colour, 
while  sulphur  remains  behind.  The  hydrochloric  acid  solution  evapo- 
rated over  the  water-bath,  leaves  deep  blue  nodular  crystals  which  dis- 
solve in  water,  forming  a  yellow  solution  and  leaving  an  indigo-coloured 
powder.  When  the  sulphuric  acid  solution  is  boiled  with  excess  of 
oxalate  of  baryta  or  the  hydrochloric  acid  solution  with  oxalate  of  silver, 
the  solution  yields  brownish  yellow  needle-shaped  crystals,  which  are 
obtained  with  less  colour  by  recrystallisation  from  hot  water « 
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Sulphide  of  Nitrobenzylene. 

fiBRTAQNiNi.     If.  Ann.  Ghim.  Phys.  33,  473;  Ann.  Fharm.  79,  259. 
Sehwrfelnitrobenzen,  Hydrare  de  benzoile  nitrow^ri, 

When  sulpharetted  hydrogen  is  passed  through  an  alcoholic  solution 
of  nitrobenzaldide,  a  whitish  powder  separates,  which  must  be  digested 
in  lukewarm  water,  then  washed  and  dried  in  the  air. 

Grejish  white,  light  powder,  which  melts  into  opaque  drops  in  boiling 
water.  Inodorous  in  the  cold,  but  when  rubbed  between  the  fingers  it 
imparts  an  offensive  and  persistent  smell.  When  boiled  with  water,  it 
exhales  yapours  haying  an  alliaceous  odour. 

• 

14  C  

N 

5  H 

2  S  

4  O 


Bertagnini. 

84 

....     60-29    .. 

49-96 

14 

....       8r38     ., 

. 8-60 

5 

....       2-99     . 

3-37 

32 

....     19-17     . 

19-45 

32 

....     19-17     .. 

18-72 

CMNH»S»0*  ....  167     ....  100-00    JOOOO 

DeeompoaitioTis.  1.  By  gentle  heating  with  OTdintaj  nitric  acid,  it 
is  oonyerted  iuto  a  half-fused  tumefied  mass,  which  gives  off  abundance 
of  nitrous  vapours  and  soon  dissolves  completely,  with  formation  of 
sulphuric  acid  and  nitrobenzaldide  or  nitrobenzoic  acid.  With  red 
fuming  nitric  acid,  it  becomes  strougly  heated,  even  to  explosion  when 
considerable  quantities  are  used;  as  t)ie  solution  cools,  drops  of  bitter 
almond  oil  separate  from  it,  mixed  with  a  small  quantity  of  a  yellow 
snbstancCr  —  2.  When  ammpniacal  gat  is  passjsd  ov^r  siilphide  of  nitro- 
benzylene, a  large  quantity  of  sulphuretted  hydrogen  escapes,  even  in 
th^  cold,  and  temitrohydrobenzamide  is  formed;  similarly  with  aqueous 
or  alcoholic  ammonia. 

Sulphide  of  nitrobenzylene  is  insoluble  in  water.  —  It  dissolves 
without  blackeniug  in  warm  M  of  vitriol^  whence  it  is  precipitated  by 
water.  It  does  not  dissolve  in  alcohol,  but  cakes  together  wnen  boileid 
in  it.  It  is  insoluble  in  ether,  but  becomes  tough  and  traaslucent  when 
immersed  in  that  liquid. 


NUro-nudeus  C"X*H*. 

Binitrobenzoic  Acid. 

Capovrs.    N.Ann.  Chim.  Fkys.  25,  30;  also/,  pr.  Ckem.  46,  341; 
Ann.  Fharm.  69,  241. 

Dinitrobengoic  acid. 

When  a  mixture  of  fuming  nitric  acid  and  oil  of  vitriol  is  heated  to 
.between  50°  and  60°,  and  fused  benzoic  acid  added  by  small  portions,  a 
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small  quantity  of  gas  is  immediately  given  off  and  the  benzoic  acid 
dissolves.  Alter  the  solution  is  complete,  the  liquid  is  gentlj  warmed 
for  about  an  hour,  and  as  soon  as  it  begins  to  show  turbidity,  it  is  cooled 
and  mixed  with  water,  the  separated  yellowish  flakes  washed  with  water 
till  the  wash-water  no  longer  shows  any  acid  reaction,  then  pressed 
between  paper  and  recrystallised  from  boiling  alcohol.  If  the  heating 
with  nitrosulphnric  acid  has  not  been  continued  long  enough,  the  product 
roust  be  again  boiled  with  it.  (Cahours.)  According  to  Yoit  (Ann, 
Fharm,  99,  100)  the  mixture  requires  to  be  boiled  for  six  hours,  and  the 
conversion  is  known  to  be  complete  by  the  liquid  ceasing  to  give  off  red 
fumes:  il  the  solution  be  then  left  to  cool,  the  binitrobenzoic  acid  sepa* 
rates  almost  completely  in  shining  crystals;  but  if  the  boiHng  be  longer 
continued^  vapours  are  given  off  which  excite  coughing,  the  liquid  acquires 
a  darker  colour^  and  the  acid  which  then  separates  on  cooling  is  also 
coloured. 

The  acid  separates  from  its  alcoholic  solution  by  sudden  cooling  in 
Iridescent  laminss;  by  spontaneous  evaporation  from  a  dilute  alcoholic 
solution,  in  short  prisms  having  a  strong  lustre.  It  melts  at  a  gentle 
heat^  and  'Vfhen  cautiously  heated  sublimes  without  decomposition  in 
delicate  needles.    (Cahours.) 

Cahours. 

14  C  84  ....  39-56  3952 

2  N 28  ....  13-34  1337 

4  H 4  ....  1-88  2-02 

12  O 96  ....  45-22  4509 

C"Nm*On    ....212    ....100^0    100-00 

Binitrobenzoic  acid  is  converted  by  sulphuretted  hydrogen  into 
biamidobenzoic  acid,  C^^Ad'H^O^  —  Heated  with  alcohol  and  oil  of 
vitriol,  it  yields  binitrobenzoate  of  ethyl.     (Voit.) 

The  acid  dissolves  very  sparingly  in  cold,  more  abundantly  in  boiline 
water f  and  the  solution  yields  delicate  needles  on  cooling.  (Cahours.) 
Less  soluble  in  water  than  nitrobenzoic  acid.  (Voit.)  Dissolves  with- 
out decomposition  in  oil  of  vitriol;  at  ^  higher  temperature  decomposition 
takes  place.  —  It  dissolves  abundantly  in  hot  nitric  add  and  separates 
on  cooling  in  hard  shining  crystf^ls, 

£initrobenzoate  of  Ammonia. —  The  solution  of  the  acid  in  aqueous 
ammonia  yields  on  evaporation  slender  needles  which  have  a  silky  lustre 
when  dry.    Dissolves  readily  in  water,  especially  when  hot. 


14  C  

84 

....    36-68     ... 

....      lo-vi4      ... 

3-06     ... 
....     41-92     ... 

Cahours. 
36*55 

3  N 

42 

18-52 

7  H 

7 

3-14 

12  O 

96 

41-79 

C"X'H»(NH<)0*  ....  229     ....  100*00     10000 

The  pot€uh  and  sodorialls  behave  like  the  ammonia-salt.     (Cahours.) 
The  acid  dissolves  with  red  colour  in  carbonate  of  soda.     (Voit) 
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Binitrobenzoate  of  Baryta,  —  When  the  acid  is  boiled  with  water  and 
carbonate  of  baryta  and  the  liquid  filtered  hot,  the  baryta  salt  separates 
on  cooling  in  yellowieh  crystalline  nodules. 

Dried  at  100*.  Voit. 

CMN»H»0"    203-0     ....     72-63 

BaO   76-6     ....     27-37     27-27 

C"X2H»Ba,0*  ....  279-6    ....  100-00 

Bmitrobentoaie  of  Lead,   obtained    by    double     deoompositioiiy    ifl 
sparingly  soluble  in  water. 

BinitrobeMioate  of  Silver,  —  Obtained  from  the  ammoni^^t  by  double 
decomposition. 

Cahoun. 

CMN«H»0«    211*0    ....     66-13 

Ag 108-X     ....    33-87     33-75 

C"X«H»AgO*    ....  3191     ....  100  00 

Binitrobenzoio  acid  dissolves  with  tolerable  facility  in  cold  alcohol 
and  ether,  easily  in  the  same  liquids  when  hot,     (Cahours.) 


Binitrobenzoate  of  Ethyl. 

ft 

Cahours.     N.  Ann.  Chim.  Phys.  25,  30;  J.  pr*  Chem.  4^,  341;  Ann, 

Pharm.  69,  241. 
Voir.    Ann.  Pharm,  99,  105. 

When  absolute  alcohol  is  saturated  with  binitrobenzoio  acid,  an  oil 
separates  which  solidifies  on  cooling,  and  of  which  an  additional  quantity 
is  precipitated  by  water.  The  product  is  washed  with  water  containing 
ammonia,  and  crystallised  from  hot  alcohol.  (Cahours.)  —  Binitrobenzoie 
acid  heated  witL  alcohol  and  oil  of  vitriol  yields  the  ether  in  oily  drops 
which  solidify  on  cooling,  and  may  be  crystallised  from  hot  alcohol 
whence  it  separates  in  a  magma  of  long  silky  needles.    (Voit.)        ^ 

Long,  slender  needles,  having  a  strqng  lustre  and  scarcely  perceptible 
yellow  colour. 


18  C 
2N 
8  H 

12  O 


Cahours. 

108 

....  45-00  .. 

44-74 

28 

...  11-67  .. 

11-58 

8 

....     «J  Ov   .. 

3-44 

96 

....  40-00  .. 

40-24 

eiSN^H^O"   ....  240     ....  100-00     100-00 

By  strong  potcuh-ley,  especially  when  hot,  it  is  quickly  decomposed 
into  alcohol  and  binitrobenzoio  acid.  —  By  digestion  for  several  days 
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ill  eUeoholic  ammonia^  the  ether  is  converted  into  hmiirobffiMnmde, 
C'*X*AdH',0*.  —  ^ulphureUfd  hydrogen  passed  tbrengh  the  hot  ftmmo« 
niacal  solution  of  the  ether,  converts  it,  with  separation  of  silver,  into 
biamidobenzoic  add  C"H*Ad*,0*.  —  When  the  ether  is  digested  with  sulphide  of 
ammonium,  a  large  quantity  of  sulphur  separates,  and  the  filtrate  leaves  on  efaporation 
a  crystallino  mass  which  is  probably  biAmidobensamide.     (  Voit.) 


OxywUr^-nudeus  C"XH*0. 

Anhydrous  Nitrobenzoic  Add. 

(?*XH*0'  =  C"XH*0,0». 
Gbrhabdt.    iV.  Ann,  Chim.  Fhys.  37,  321;  Ann.  Pharm.  87,  158. 

8  pts.  of  dry  nitrobenzoate  of  soda  are  heated  to  150"  with  1  pt«  of 
ohlorophosphoric  acid,  till  the  odour  of  diloride  of  benzoyl  is  no  longer 
perceptible.  After  washing  with  cold  water,  there  remains  a  white  mass 
nearly  insoluble  in  boiling  alcohol  or  ether,  less  fusible  than  nitrobensolo 
acid,  but  quickly  converted  into  the  latter  when  washed. 


Anhydrous  Benzo-nitrobenzoic  Acid. 

C»NH*0"  =  C^*XH*0»,C»*H»0». 

Obrhardt.    N,  Ann.  Chim.  Phys.  37,  321;  Ann.  Phainn.  87,  158* 

Bensaic  NiirohenzoaU,  Benzo-nitrobenzoie  Anhydride,  Benzoate  qf  l^Urobenzoyl, 
Niirobemoaie  qf  Benzoyl. 

5  pts.  of  chloride  of  benzoyl  are  heated  with  7  pts*  of  dry  beujDoate 
of  soda,  and  the  syrupy  product,  which  crystallises  on  cooling,  is  heated 
with  a  small  quantity  of  water,  washed  with  carbonate  of  soda,  and 
dissolved  in  hot  alcohol,  whence  the  anhydride  separates  in  the  crystalline 
form  on  cooling.     It  is  more  stable  than  the  preceding  compound. 


CMoronUro-nudsut  C**C1XH*. 

Chloride  of  Nitrobenzoyl. 

C^*C1NH*0*  =  C»*CIXH*,0*  [=  C»*XH*0",C1]. 

Cabours.    I^.  Ann,  Chim.  Phys.  23,  33B;  also  /.  pr.  Cheuu  45»  138. 
Bbrtaqniki.    N,  Ann,  Chim,  Phys.  SB,  465;  also  Ann.  Pharm.  79^  25(k 

ChltrfmktrohenMyl,  Chlorure  de  bemoile  nitriqut. 

Formation  and  Preparation.  1.  Nitrobenzaldide  exposed  to  the 
action  of  chlorine  gas  in  sunshine  is  quickly  .converted  into  chloride  of 
nitrobenzoyl.  (Bertsgnini.)  —  2.  When  nitrobenzoic  acid  is  gently 
heated  with  pentachloride  of  phosphorus,  a  violent  action  takes  place, 
and  a  yellowish  liquid  passes  over  into  the  receiver.     The  boiling  point 
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of  this  distillate  rises  from  108%  at  which  temperature  chlorophosphorie 
aoid  distils  over,  till  it  reaches  270"^.  The  last  portion  is  washed  with 
oold  water,  dried  over  chloride  of  calcium  and  rectified.     (Gahours.) 

Properties.  Yellow,  mobile  liquid,  heavier  than  water.  Boils 
between  265''  and  268^  (Gahours.)  Smells  like  chloride  of  benzoyl. 
(Bertagnini.) 


14  C   

..     84*0 
,.     140 
4*0 
..     35-4 
..     48'0 

....     45-25     ... 
....       7-63     ... 
....       215     ... 
....     19*08     ... 
....     25-89     ... 

Cahonrs. 
45*06 

N  

7-39 

4  H  , 

CI : 

6  0   

2-34 

18-40 

26-81 

C»*NH<C10«  

..  185-4 

....  100-00     ... 

100-00 

DecomposUioni,  1.  Chloride  of  nitrobeQzoyl  is  insoluble  in  water,  but 
is  gradually  converted  into  nitrobenzoic  acid  hj  water  or  moist  air.  — 
2.  When  heated  with  poiagh,  it  is  quickly  decomposed,  yielding  chloride 
of  potassium  and  nitrobenzoate  of  potash.  —  3.  With  ammoniacal  gas 
it  becomes  heated  and  formf  a  white  crystalline  mass  possessing  the 
properties  of  nitrobenzamide.  (Gahours,  Bertagnini.)  The  same  reac- 
tion appears  to  take  place  with  aqueous  ammonia.  (Bertagnini.)  — 
4.  With  wood- spirit,  it  becomes  heated  and  forms  a  solution  which  soon 
deposits  crystals  of  nitrobenzoate  of  methyl.  (Bertagnini.)  —  It  dis- 
solves with  rise  of  temperature  in  strong  alcohol,  and  the  solution  when 
evaporated  yields,  besides  hydrochloric  acid,  beautiful  crystals  of  nitro- 
benzoate of  ethyl.  (Bertagnini.)  — 6.  With  aniline,  it  rapidly  evolves 
hydrochloric  acid  gas,  and  forms  a  solid  mass  which  crystallises  from 
alcohol  in  shining  needles  and  doubtless  consists  of  nitrobenzanilide. 
(Bertagnini.) 

The  compound  dissolves  without  alteration  in  ether,  even  at  the  boiling 
point,  and  remains  ip  drops  wl^en  the  ether  evaporates. 


IT.  Chloronitrobenzoic  Acid. 

C'H:I1NH*0'»  =  G"G1XH*,0*. 
LiMPRicHT  &  y.  UsLAR.    Ann,  Fharnk  102,  261. 
NUrocMorbefizoeidure. 

Chlorobenzoio  acid  dissolves  slowly  in  fuming  nitric  acid,  and  the 
solution  if  mixed  with  water  after  a  few  hours,  does  not  yield  any 
immediate  precipitate,  but  continues  for  several  days  to  deposit  trans- 
parent  colourless  plates  of  chloronitrobenzoic  acid. 

The  crystals  dissolve  readily  in  alcohol  and  ether,  and  from  the 
ethereal  solution  the  acid  crystallises  in  prisms.  In  water  it  melts  when 
warmed,  and  dissolves  at  the  boiling  heat,  but  does  not  separate  out  airain 
on  cooling.     The  dry  acid  melts  at  1 18**. 

ChloronUrobemoate  of  Baryta.  —  C"GlXH»BaO*  +  2Aq  _  Very 
soluble,  nodular  crystals  which  give  off  6-4  p.o.  (2  At.)  water  at  100^ 
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At  lOO**  Lhrnpricht 

CWC1NHH)»  200-4    ....     74'5 

Ba  .68-6    ....     25-5     25*6 

CiKJlXH'BaO*  269*0    ....  lOO'O 

CMoronUrobmzoaU  of  6'tZwr. —C**ClXH*AgO*+Aqt  — Nitrate  of 
silver  added  to  the  concentrated  solntion  of  the  acid,  throws  down  small 
shining  laminsB,  which  do  not  blacjon  whep  the  liquid  is  boiled^  and 
dissolve  pretty  readilj  in  water, 

Mmpridit 
4c  ▼.  Uabur* 

C"aNH«0" 200-4     ....     53-1 

kg 1081     ....     34-1     38-11 

HO 9-0    ....      2-8 


■■•r- 


Ci*ClXH»AgO»  +  Aq  ....  317-5     ....  100-0 

ChhroniirobenzoaU  of  Efhyl, — •  Chlorobenzoate  of  ethyl  (p.  115) 
dissolves  in  a  mixtore  of  2  pts.  oil  of  vitriol  and  1  pt.  strong  nitno  acid, 
and  the  solntion  mixed  with  water  after  24  hours,  deposits  an  oil  which 
ciTstallises  after  a  while  and  doubtless  consists  of  chloronitrobenzoate  of 
ethyl.  It  dissolves  in  alcohol,  ^nd  separates  from  in  solution  in  large^ 
transparent,  colourless  crystals,     (Jjimpricht  &  v.  Uslar.)  \ 


Amidogen-nxidetM  C^'AdH^ 

Benzamide. 

C"NH'0"  =  C"AdH^O^ 

W5HLBR  &  LiEBio.     (1832,)    4nn.  Pharm.  3,  308;  »lso  Fogg.  26,  465. 

WiNCKLEB.     Eepert,  48,  20?. 

Fehlino.     Ann.  Fharm.  28,  48. 

ScHWARZ.    Ann.  Pharm.  75,  195. 

Laurent.    Rev,  sdentif  16,  391. 

Dbssaiomes.    N,  Anri.  Chm»  fhyt.  34,  1^6;  also  Ajin,  Phoarm.  82,  234; 

also  J.pr.  Chem.  55,  432. 
Obrhardt  &  Ghio^a.    Gerh,  Traiti.  3,  268. 

Formation.  1 .  By  heating  anhydrous  benxoic  acid  with  ammonia. 
(Oerhardt,  p.  95)  —  2.  By  the  action  of  ammonia  on  bromide,  chloride  or 
cyanide  of  oenzoyl.  (Wdhler  k  Liebig.)  By  the  action  of  chloride  of 
benzoyl  on  carbonate  of  ammonia.  (Gerharut.)  —  3.  Benzoate  of  ethyl 
in  contact  with  aqueous  ammonia  forms  benzamide,  slowly  at  ordinary 
temperatures,  more  quicjcly  t^^  100°  in  a  sealed  tube.  (Dumas,  CompL 
rend,  25,  734.)  —  4.  By  boiling  hippuric  acid  with  water  and  peroxide 
of  lead.     (Fehling.) 

Preparation,  —  1.  Chloride  of  benzoyl  absorbs  dry  ammoniaoal  gas 
with  very  great  rise  of  temperature,  and  becomes  converted  into  a  white 
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solid  mass  of  sal-ammoniac  and  benzamide^  which  must  be  repeatedly 
comminuted,  in  order  that  none  of  the  chloride  of  benzoyl  may  be 
enclosed  within  it  and  so  escape  the  action  of  the  ammonia.  The  sal- 
ammoniac  is  extracted  by  cold  water*and  the  benzamide  crystallised 
from  boiling  water.  Under  certain  circumstances,  especially  when  the 
chloride  of  benzoyl  contains  excess  of  chlorine,  there  is  formed,  on  saturat- 
ing the  liquid  with  ammonia,  an  oily  body  haying  the  odour  of  bitter 
almonds,  which  imparts  to  the  benzamide  the  property  of  melting  into  an 
oil  before  dissolving  when  heated  with  water,  and  separating  again  from 
the  solution  in  oily  drops  which  do  not  solidify  till  after  some  time*  If 
the  quantity  of  ammonia  passed  into  the  chloride  of  benzoyl  is  not  suffi- 
cient to  complete  the  reaction,  the  benzamide,  when  treated  with  water, 
is  decomposed  by  the  hydrochloric  acid  resulting  from  the  decomposition 
of  the  cnloride  of  benzojl.  (Wohler  &  Liebig.)  —  2.  When  an  alco- 
holic solution  of  chloride  of  benzoyl  is  mixed  with  aqueous  ammonia,  a 
copious  crystalline  precipitate  is  somewhat  quickly  formed,  consisting  of 
benzamide,  which  may  be  puriOed  by  pressure  and  repeated  crystallisa- 
tion. (Laurent)  —  3.  Chloride  of  benzoyl  is  triturated  with  excess  of 
commercial  carbonate  of  ammonia;  the  mixture  gently  heated  and  then 
washed  with  cold  water;  and  the  residual  benzamide  crystallised  from 
boiling  water  or  alcohol.     (Gerhardt) 

4.  Bitter  almond  water  ia  distilled  with  hydroeblorie  add ;  the  distiDate  mixed  with 
strong  hydrochloric  acid  ;  and  the  liquid  eraporated  over  the  watar-batii.  The  reaidns 
is  a  thick  oil,  which,  on  cooling,  loUdifies  into  a  soft  crystalline  mats ;  and  this,  when 
exhausted  with  cold  ether  and  several  times  washed,  leaves  a  greyish  white  residae, 
which  is  obtained  pare  by  crystallisation  from  hot  alcohol. — Bensamide  may  also  be 
obtained  from  the  residue  of  the  distillation  of  bitter  almond  water  with  hydrochloric 
acid.     CWinckler.) 

5.  Hippurio  acid  is  boiled  with  water  and  peroxide  of  lead,  and  the 
resulting  hippurate  of  lead  decomposed  from  time  to  time  by  dilute  sul- 
phuric acid,  ayoiding  an  excess.  When  the  eyolution  of  carbonic  acid 
has  ceased,  and  the  oxide  of  lead  still  in  excess  remains  unaltered,  the 
solution  is  filtered  hot;  the  filtrate  decanted  from  any  hippuric  acid  that 
may  ciystallise  out  before  cooling,  and  eyaporated;  the  white  granular 
residue  dissolyed  in  water;  and  the  solution  filtered  from  any  hipparaffin 
that  may  be  present;  the  filtrate  then  yields,  on  cooling  and  further 
eyaporation,  indistinct  crystals  of  benzamide.     (Fehling,  Schwarz.) 

Fropertiat.  When  a  hot  aqueous  solution  of  benzamide  is  left  to  cool 
slowly,  the  entire  liquid  solidifies  to  a  white  mass  consisting  of  fine  needles 
haying  a  silky  lustre.  After  a  day  or  more,  separate  cayities  form  in 
this  mass,  containing  one  or  more  large  crystals  into  which  the  silky 
modification  has  been  converted.  This  transformation  extendi  gradually 
through  the  entire  mass.  When  the  boiling  solution  is  slowly  cooled, 
the  benzamide  separates  in  laminse  haying  a  pearly  lustre.  (Wohler  & 
Liebig.)  —  The  finest  crystals  are  obtamed  from  a  solution  in  weak 
ammonia  or  potash;  such  a  solution,  when  sufficiently  concentrated,  soli- 
difies on  cooling  in  a  mass  of  slender  needles,  whicn  gradually  change 
into  large  shining  crystals.  The  aqueous  solution  yields  only  the  latter. 
(Schwarz.)  —  Transparent  ri^ht  rhombic  prisms  having  a  strong  pearly 
lustre;  the  oblique  lateral  edges  are  truncated  by  a  face  to  which  tbe 
cleavage- plane  is  parallel,  and  on  which  the  bevelling- faces  are  set  at 
right  angles.  (Wohler  &  Liebig.)  Large  oblique  rectangular  table 
(Fig.  92).  *  :.  <  =  103**  80';  t  :  m  zsz  UT;  t  is  rectangular  and  predo- 
minates; %  and  m  are  yery  narrow.     (Laurent.)    Inodorons.     Melts  at 
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115°  (at  100°  aooording  to  Schwarz),  forming  a  transparent  ooloBrless 
liqaid  which  on  cooling  solidifies  in  a  crystallioe  niass  composed  of  large 
laminsB  and  frequently  penetrated  with  cavities  enclosing  well  defined 
crystals.  (Wbhler  &  Liebig.)  —  Volatilises  a  little  above  its  melting 
point.  (Schwarz.)  May  be  distilled  without  alteration  and  gives  off 
▼apours  having  a  faint  odour  of  bitter  almonds.  (Wohler  &  Liebig.) 
Th^  contents  of  the  retort  turn  brown  daring  the  distillation.     (Schwarz.)     Its  tast^ 

is  faintly  bitter  and  aromatic.     (Schwarz.) 

W0hler  &  Liebig.   Fehlmg.        Schwarz. 

14  C  84  .....  69-42  68-92  ....  68*75  ....  69-19 

N  ..„ 14  ....  11-56  11-56  ....  1102  ....  11-21 

7  H  7  ....  5-78  5-79  ....  6  80  ....  6-06 

2  0  16  ....  13-24  13-73  ....  14*43  ....  13-54 

C^NH^O*  ....  121     ....  100-00     100-00    ....  100-00    ....  10000 

B  NH^yC^^H^O*  B  ammonia  in  which  1  At.  H  is  replaced  by  benzoyl. 

Decampontions,  1.  Benzaraide  is  very  inflammable  and  bums  with  a 
sooty  flame.  —  2.  The  vapours  passed  through  a  narrow  red-hot  tube, 
pass  over  for  the  most  part  undecomposed,  and  without  deposition  of 
charcoal;  but  the  benzamide  which  passes  over  is  mixed  with  a  peculiar 
oil,  which  is  lighter  than  water,  and  insoluble  therein,  has  a  sweetish 
aromatic  odour  and  yery  sweet  taste,  bums  with  a  bright  flame,  and  is 
not  decomposed  by  acids,  alkalis,  or  potassium.  ^Wbhler  &  Liebig.)  — 
The  yapours  of  benzamide  passed  through  a  tube  filled  with  pumice-stone, 
yield  at  a  moderate  heat,  hydrogen,  nitrogen,  carbonic  oxide  and  benzol. 
(Barreswil  &  Boudault,  i\^.  J.  Pharrn,  5,  268.)  — 8.  Benzamide  dissolyes 
in  strong  acids  at  the  boiling  heat^  and  the  solution  on  cooling  deposits 
crystals  of  benzoic  acid,  the  liquid  retaining  the  ammonia-salt  of  the  acid 
employed.  —  4.  By  the  action  of  perUacfdoride  of  phosphorus  on  benza- 
mide, oenzonitrile  is  produced.     (Cahours,  Compt  rend.  25,  725); 

C"NH70»  +  PCI*  -  C"NH«  +  PCHO»  +  2HC1. 

5.  Benzamide  boiled  with  aqueous  potash  gives  off  ammonia  and  forms 
benzoate  of  potash.  (Wohler  &  Liebig.)  Dilute  alkalies  do  not  act  on 
benzamide  even  when  heated  with  it.  (Schwarz.)  —  6.  Anhydrous 
baryta  heated  with  benzamide^  is  brought  into  a  kind  of  fusion^  and 
appears  to  be  conyerted  into  hydrate;  at  the  same  time  ammonia  is 
given  off,  together  with  the  sweetish  oil  produced  in  (2).  (Wohler  & 
Liebig.)  —  7.  When  benzamide  is  fused  with  potassium,  no  ammonia  is 
evolved,  but  cyanide  of  potassium  is  formed  together  with  the  sweetish 
oil  just  mentioned.  (Wohler  &  Liebig.)  —  The  formation  of  cyanide  of 
potassium  in  this  case  is  due  to  a  secondary  reaction.  (Dumas,  Malaguti 
&  Leblanc,  Compt.  rend.  25,  660.) —  8.  When  benzamide  is  boiled  with 
peroxide  of  lead  and  sulphuric  or  hydrochloric  add,  a  colourless  filtrate  is 
obtained  which  when  mixed  with  ammonia  and  exposed  to  air,  turns 
brown  and  deposits  a  mould  like  substance.  (Schwarz.)  —  When  benza- 
mide is  heated  with  2  At.  of  benzoic  anhydride,  benzoic  acid  and  benzo- 
nitrile  are  produced; 

C"NH70»  +  2CMH*0»  ^  2C"H«0»  +  CMNH». 

10.  Benzamide  heated  with  chloride  of  benzoyl  yields  benzoic  acid,  benzo- 
nitrile  and  hydrochloric  acid.     (Gerhardt  &  Chiozza) : 

C"NH702  +  C"H»C10*  -  C"HH>*  +  C"NH*  +  CIH. 
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CombinaHons.  Benzamide  diasolyes  very  sparingly  in  oold,  bnt 
abundantlj  in  boiling  footer. 

Benzamide  toith  Bromine.  —  C^^AdH^*  +  2Br. — Benzamide  dissolves 
in  bromine  without  evolntion  of  hjdrobromic  acid.  After  14  dajrs  in 
winter,  the  liquid  deposits  rabj-coloQred  crystals  which  gradually 
give  off  bromine  on  exposure  to  the  air,  and  are  decomposed  slowly 
by  water,  immediately  by  ammonia,  with  separation  of  benzamide. 
(Laurent) 

Laurent. 

C"NH70a 121     ....    43-06 

2  Br  160     ....     56-94     563 


'- ' "    -  *-      -  "-  - 


C"NIFOS,2Br 281     ....  100-00 

With  Hydrochloric  Add,  —  Benzamide  dissolves  readily  in  warm  con- 
centrated hydrochloric  acid,  and  the  solution  on  cooling  deposits  long 
aggregated  prisms,  which  exhale  hydrochloric  acid  on  exposure  to  the 
air,  and  give  off  the  whole  of  that  acid  in  a  few  days,  becoming  opaque  at 
the  same  time.  After  recent  pressing  between  paper,  they  contain  20-46 
per  cent,  of  hydrochloric  aci<];  (the  formula  C^^NH^O^HCl  requires 
23*17  per  emit)/    (Dessaigues.) 

The  aqtieons  solution  of  benzamide  dissolves  small  quantities  of  oxide  of 
copper  and  oxide  of  silver.  It  dissolve  mercuric  oxide  in  large  quantity, 
and  the  saturated  solution  solidifies  in  a  crystalline  mass.  If  the  mass 
coloured  by  excess  of  mercuric  oxide  be  treated  with  hot  alcohol,  the 
solution  filtered  from  the  mercuric  oxide  yields  on  cooling,  white  shining 
lamins,  whieh  may  be  washed  and  dried  at  100^.    (Dessaignes^) 

Deikaigtes« 

CW1*H«0  113    ....    50-91 

HgO 108     ....     49-09     4912 

—  ~--  -  -■■■■.        «.„  ^— ■«  •■■ 

C"NH«HgO»    221     ....  10000 

Chloride  of  benzoyl  acts  on  this  compound  with  great  violence,  even 
if  artificially  cooled,  producing  benzoic  acid,  ben^onitrile  and  ehloride  of 
mercury.     (Gerhardt  <fe  Chiozza); 

Ci<NH«HgO«  +  0"H»C10a  =  C"H«0*  +  C"NH»  +  HgCIi 

Benfiimide  dissolves  readily  in  alcohol  and  in  boiling  ether,  whence  it 
separates  in  beaatifnl  crystals     (Wohler  &  Liebig.) 


Amidobenzoic  Acid. 

C"NHW  =  C"AdHW 

ZiNiN.     (1845.)    J.pr.  Chem,  36, 103< 

CuAMCEL.    Compt,  rend,  28,  422. 

Oerland.    Ann,  Pharm,  86,  143;  91,  18^. 

VoiT.    Ann.  Pharm.  99, 100;  Chem,  Soc,  Qu.  J,  9,  268^ 
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Bnwamie  Acid,  Carbamlic  acid, — Grerland  showed  in  1853  that  amidobenioio 
and  carhanilic  acids  are  identical,  but  differ  from  anthranilio  acid  which  is  isomeric 
with  them. — The  term  benzamic,  generally  applied  to  this  acid,  is  inappropriate, 
because  it  is  not  really  the  amidogen-acid  of  benzoic  acid ;  in  fact,  it  is  only  the  radicals 
of  bibasic  acids  that  can  form  amidogen  acids  properly  so-called  (vid.  Gerhardt, 
Traiti,  iv,  668). 

Formation  and  Preparation,  a.  {Amidobenzoie  acid.) — 1.  When  an 
alcoholic  solution  of  nitrobenzoio  acid  is  saturated  with  ammonia  and 
sulphnretted  hydrogen  and  then  boiled,  the  liquid  acquires  an  olive- 
green  colour,  then  becomes  turbid  and  deposits  a  large  quantity  of  sulphur, 
and  ultimately  becomes  transparent  and  of  a  yelluw  colour.  In  order  to 
decompose  the  nitrobenxoic  acid  completely,  the  liquid  is  decanted  from 
the  sulphur;  again  mixed  with  the  alcoholic  hydrosulphate  of  ammonia 
which  has  been  distilled  off;  once  more  saturated  with  sulphuretted 
hydrogen;  and  several  times  distilled.  This  series  of  operations  is  re- 
peated two  or  three  times  till  no  more  sulphur  separates.  The  residual 
alcoholic  liquid  is  mixed  with  water;  boiled  to  expel  completely  the 
alcohol  and  sulphuretted  hydrogen  ;  then  evaporated  to  a  syrup  and 
supersaturated  with  strong  acetic  acid,  whereupon  it  solidifies  to  a 
thick  yellow  pulp^  which  is  left  to  drain  on  a  filter,  pressed  between 
paper,  dried  on  a  tile,  dissolved  in  hot  water,  decolorised  by  animal 
charcoal,  and  filtered  at  the  boiling  heat  (Zinin.)  —  2.  Oerland  dis- 
solves nitroben^oic  acid  in  excess  of  aqueous  ammonia,  saturates  with 
sulphuretted  hydrogen,  and  boils  the  liquid,  keeping  it  all  the  while 
excluded  as  completely  as  possible  ffom  the  air,  and  passing  sulphuretted 
hydrogen  through  it  till  that  gas  is  no  longer  absorbed.  The  solution 
decanted  ffom  the  separated  sulphur  and  neutralised  with  acetic  acid, 
deposits  nearly  colourless  amidobenzoic  acid,  which  may  easily  be  ob- 
tained pure  by  repeated  crystajlisation  from  water.  —  ^3.  Nitrobenzoio 
acid  is  digested  with  iron  filings  and  acetic  acid,  whereupon  a  brisk 
action  takes  place  attended  with  rise  of  temperature;  the  mass  is  then 
heated  for  some  time  over  the  water-bath,  digested  with  aqueous 
carbonate  of  soda,  and  filtered ;  the  filtrate  neutralised  with  acetio 
acid,  and  precipitated  with  acetate  of  lead;  the  resulting  precipitate 
of  amidobenzoate  of  lead  decomposed  by  sulphuretted  hydrogen ; 
and  the  acid  obtained  in  the  crystalline  state  as  above.  Ferrous 
acetate  appears  to  exert  upon  nitro-acids  in  general  the  same  reducing 
action  as  hydrosulphate  of  ammonia.  (Boullet,  Compt.  rend,  43,  399; 
see  also  Schiff,  Ann.  Pharm.  101,  94.) 

h.  {Carbanilic  acid,)  —  Carbanilamide  (xi,  303)  is  boiled  with  strong 
potash-ley  as  long  as  ammonia  continues  to  escape.  If  the  liquid  be 
then  supersaturated  with  acetic  acid,  the  carhanilic  acid  crystallises  out 
on  cooling.     (Chancel.) 

Properties.  Small  white  crystalline  nodules  and  spherules.  Has  a 
rather  sweet  and  sourish  taste  and  reddens  litmus  strongly.  (Zinin.) 
Orange-yellow  needles.  (Chancel.)  —  The  acid  prepared  according  to 
a,  1,  is  obtained  in  needles  by  evaporating  its  solution  to  dryness  with 
potash  and  precipitating  the  redissolved  salt  with  acetic  acid,  or  by 
heating  its  solution  or  that  of  one  of  its  salts  somewhat  above  100  . 
The  acid  prepared  according  to  b,  crystallises  in  nodules  from  the 
ammoniacal  solution  after  addition  of  acetic  acid.  By  the  process 
a,  2,  it  is  obtained  in  hard  crystalline  masses  or  transparent  needles. 
(Oerland.) 
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Zinin* 

14  C  ~.  84  ....  61-32  61-06 

K 14  ....  10-22  10-01 

7  H 7  ....  511  6-13 

4  O 32  ....  23-35  2380 


C>*AdH»0«    ....  137     ....  100*00     100-00 

DeeomposUions.      I.    Amidobenzoio  acid   in    the  state   of    solution 
qnickly  deoomposes  when  exposed  to  the  air  and  yields  a  brown  resinoas 
substance.     (Zinin.)  —  2.  When  heated,  it  melts,  gives  off  white  irritat- 
ing rapours  having  the  odonr  of  benzoic  acid,  and  leaves  a  bulky  easily 
oombostible  charcoal;  part  of  the  acid  sublimes  undecomposed.     (Zinin.) 
—  8.  Garbanilic  acid  heated  with  spongy  platinnm  is  resolved  into  aniline 
and  carbonic  acid.     (Chancel.)  —  4.  It  is  not  attacked  by  ordinary  nitric 
acid  at  the  boiling  heat;  in  fnming  nitric  acid  it  dissoWes  with  blood-red 
colour,  and  on  boiling  gives  off  red  vapours,  the  liqnid  turning  yellow  and 
being  afterwards  no  longer  precipitated  by  water.     The  Uqaid  neutralised  with 
ammonia  forms  with  lead-salts,  an  ochre-jellow  precipitate,  with  copper-salts,  a  green, 
and  with  siWer^salts  a  red-browa  precipitate.    (Zinin.)     Fnming  nitric  acid  con- 
verts amidobenzoio  acid  into  picric  acid.     (Gerland.)  —  5.  When  n'>trou8 
<»cid  is  passed  into  an   aqneons   solution  of  amidobenzoio  acid,  nitro- 
gen gas  free  from  carbonic  acid  is  evolved,  and  a  red  amorphous  pre- 
cipitate   formed,    which   becomes   scarlet   when   dry,    is   insoluble    in 
water  and  alcohol,  cakes  together  in  resinons  lumps  when  boiled  with 
water,  but  is  dissolved  with  red  colour  by  caustic  alkalies  or  their  car- 
bonates, and  reprecipitated  in  its  original  «tate  by  acids.     This  precipi- 
tate contains  from  58*0  to  59-8  per  cent  of  carlK>n  and  from  3*9  to  3*4 
per  cent,  of  hydrogen.     Its  solution  in  ammonia  forms  with  acetate  of 
lead,  sulphate  of  copper  and  nitrate  of  silver,  brown  amorphous  precipi- 
tates j  the  lead-compound  contains  from  38  to  49  per  cent,  of  lead-oxide; 
the  silver  compound,  from  41-9  to  51*5  of  silver-oxide. —  The  red  pre- 
cipitate dissolves  in  strong  acids  and   is   precipitated  without  altera- 
tion by  water.  —  If  the  action  of  the  nitrous  acid  be  longer  continued, 
complete  solution  takes  place;  and  the  red-brown  liquid,  which,  has  an 
.  unpleasant,  somewhat  bitter  taste,  yields  after  being  evaporated  to  a 
syrup,  crystals  of  oxybenzoic  acid  (C"H*0*)  having  a  fine  yellow  colour. 
(Garland.)  —  6.    Amidobenzoio  acid  forms   with  cold  oU  of  vitriol  a. 
colourless  solution,  which  turns  yellow  when  heated,  is  decolorised  by 
addition  of  water,  and  when  neutralised,  yields  with  enpric  salts  a  preci- 
pitate having  the  green  colour  of  malachite.     (Zinin.)  —  With  oil  of 
vitriol   it  forms  sulphanilic  acid.       (Chancel,   Gerland.)  —  7,    Amido- 
benzoic  acid  boiled  with  water  and  peroxide  of  manganese  is  converted 
into  benzoic  acid.     The  liquid  acquires  an  intense  red  colour  and  gives 
off  nitrogen  gas  together  with  traces  of  carbonic  acid:   and  if,   after 
several  days  boiling,  the  colouring  matter  be  precipitated  by  acetate  of 
lead,  the  filtered  solution  deposits  on  cooling  crystals  of  benzoate  of  lead. 
A  similar  action  but  much  more  rapid  is  produced  by  permanganate  of 
potash,     (Gerland.)  —  8.  A  mixture  of  ekromate  of  pdaih  and  nUphuric 
acid  acts  with  great  violence  on  amidobenzoio  acid;  the  evolved  gases 
certain  carbonic  acid.     (Gerland.)  —  9.  Hot  aqueous  amidobenzoic  acid 
absorbs  chlorine  gas  in  large  quantity,  and  the  saturated  liqnid  contains 
hydrochloric  acid  and   benzoic  acid.     Amidobenzoio  acid  dissolved  in 
alcohol  is  converted  by  chlorine  into  a  black  resinous  substance  which  is 
insoluble  in  water,  dissolves  with  deep  violet  colour  in  alcohol,  and  forms 
Sparingly  soluble  saline  compounds  with  metallic  oxides.     (Zinin.) 
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ft 
Comhinatiaru*    Amidobenzoic  acid  dissolres  eparingly  in  cold^  aban- 

dantlj  in  boiling  water.     (Zinin.) 

Sulphate  of  Amidobenzoic  add.  —  Dry  amidobenzoic  acid  dissolvea 
witb  eyolation  of  heat  in  oil  of  vitriol,  and  forms  a  colourless  liquid 
which  may  be  heated  to  the  boiling  point  without  decomposing,  and  on 
cooling  solidifies  in  a  mass  consisting  of  needles  having  a  diamond  lustre; 
bj  repeated  crystallisation  from  hot  water  or  alcohol,  the  compound 
may  be  obtained  colourless.  It  remains  unaltered  in  contact  with  the 
air.     The  solution  has  an  intensely  sweet  taste.     (Gerland.) 


14  C 
N 

10  H 
S 

10  o 


C<NH70<,S0«H  +  2Aq  ....  204 


Gerland* 

84 

....     41-2     .. 

42-8 

14 

....       6-8     .. 

6-5 

10 

....      4-9     .. 

4-9 

16 

....       7-9     .. 

8-3 

80 

....     S9'2     .. 

380 

04 

....  100-0     .. 

100-0 

By  hot  water  it  is  gradually  resolved  into  sulphuric  and  amidoben- 
zoic acids.  With  bases  it  yields  a  sulphate  and  an  amidobenzoate. 
(Gerland.) 

NUrate  of  Amidobenzoic  acid.  '^-  Amidobenzoic  acid  dissolves  in  heated 
nitric  acid  without  evolution  of  gas  ;  and  on  cooling,  the  compound 
separates  in  small  crystalline  scales.  The  excess  of  nitric  acid  is  evapo- 
rated over  the  water  bath  and  the  residue  repeatedly  crystallised  from 
water.  Thin  laminsa  permanent  in  the  air,  and  easily  soluble  in  water 
and  alcohol.  The  aqueous  solution  gives  with  sulphuric  acid  and  proto- 
Bulphate  of  iron,  the  reaction  of  nitric  acid. 


14  C 

84 

....      4*      .11 

....     14 

•  •  •  •               «         ■  •« 

....     40 

Garland. 
41-7 

2  N 

28 

8  H 

8 

4-3 

10  O 

80 

CMNH70*,N0«H....  200     ....  100 

HydroehloraU.  —  On  adding  strong  hydrochloric  acid  to  the  liquid 
obtained  by  treating  nitrobenzoic  acid  with  sulphide  of  ammonium,  after 
it  has  been  decanted  from  the  precipitated  sulphur  and  evaporated, 
hydrochlorate  of  amidobenzoic  acid  separates  in  needles  united  in 
nodular  groups.  (Voit.)  —  With  bichloride  of  platinum  it  forms  the 
platinum-salt  C"NH^O*,HCl,PtCl*.    (Cahours,  Ann,  Fharm.  103,  88.) 

Amidobenzoic  acid  expels  carbonic  acid  from  its  compounds.  The 
amidobenzoatea  are  for  the  most  part  soluble  in  water,  and  cirstallisable. 
The  amidobenzoates  of  the  alkalis  heated  with  hydrate  of  potash  or 
lime,  give  off  carbonic  acid  and  aniline  (Chancel),  and  a  large  quantity 
of  ammonia.     (Gerland.) 

^.  Amidobenzoate  of  Soda.  C"AdH*NaO*.  —  The  hot  aqueous  solution 
of  the  baryta-salt  is  precipitated  by  an  equivalent  quantity  of  sulphate 
of  soda;  the  filtrate  evaporated  nearly  to  dryness;  the  residue  mixed 
with  alcohol;  and  the  resulting  white  crystalline  magma  pressed  between 
paper  and  dried  at  100^.  When  examined  by  the  microscope  it  appears 
to  consist  of  needle-shaped  crystals.     (Voit.) 

VOL.  XII*  L 
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At  ioa».  Volt. 

C"NH«0» 128    ....    80-45 

NaO  31     ....     19-55     19-lS 

C*<NH»N«0<....  159    ....  l€ei)0 

Jmidchemoate  of  Bai^ytm,  C"AdH*BaO*.  —  Tte  aqaeoos  solatioa  of 
bydrochlorate  of  atnidobenzoic  acid  is  digested  with  carbonate  of  Inrjtft 
till  the  acid  reaction  disappears,  and  tbe  not-filtered  liquid  is  eyaj)orated 
oyer  the  water-bath;  it  then,  at  a  certain  desgree  of  concentration,  oeposits 
large  pale  reddish  prisms,  which  cannot  be  completelj  decolorized  even 
by  repeated  crystallisation,  but  nevertheless  yield  a  perfectly  white 
powden  (Voit.) 

At  100*,  Voit. 

14  G  ....^..g^  84-0  w.    41-07    4M2 

N  140  ....      2-93 3  51 

6  H  „^  6*0  .^.  33-50    ........    33*20 

Ba 68-5  ....  6-84 

4  O 32-0  ....  15-6* 


lAafe 


C«NH«BaO*  204-5     ....  100-00 


Amidohenstoafe  <^  Stroniia,  ^C^^AdB*6rO^^^Aq,^lh6  M|iieoQa 
ttolntion  of  the  baiytMalt  is  precipiteie4  with  snlphurio  a^td;  the  filtrate 
mixed  with  a  snmcient  quantity  of  hydfate  of  fltrontia  to  prodoco  a 
slight  alkaline  reaetioD^  and  evaporated.  It  then  yieldis  prismatic  erys^ 
tals  which  have  a  faint  reddish  colour,  but  may  be  diiooionsed  by  recrys- 
tallisation  from  alcohoL  They  give  off  S'7S  i».e.  (2  At.)  wotet  at  100"*) 
and  are  easily  soluble  in  water,  sparingly  in  «{ooholv    (Y^.) 

Ai  100*.  Voit. 

C"NH«0» 128    ....    71-11 

SrO   52     ....     28-89     28-58 


C"NH»Sr08 180    ....  100-00 


AmidcheneoaU  of  LimA  C^AdHHJaO*. — When  hydrocklomte  of 
amidobenzoic  acid  is  boiled  with  milk  of  lime  and  the  Ultfate  evaporated, 
the  concentrated  liquid  yields  delicate  white  needles  whvoh  turn  red  on 
exposure  to  the  air.  TheT«re  purified  by  repeated  crystallisation  from 
Lot  alcobol,  and  pressure  oetween  papel^    (Voit.) 

At  100^  YiAu 

C^NHW  ... 128    ..*    82-05 

CaO  28     ....     17-95     17-61 


C"NH«CaO<: 156    ....  100-00 


Amidchemoate  of  Hagnesta.  C**AdH*MffO*4-7Aq.  — Obt*in^  by 
decomposing  the  baryta-salt  with  sulphate  of  magnesia.  Large,  tvabs- 
parent,  six-sided  prisms  with  oblique  truncated  faces.  After  drying  ov«r 
sulphuric  acid  they  give  off  29-36  p.  c  (7  At.  )  water  at  100^ 
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Ai  100».  Volt. 

CMNH«0»  ....  128-0    ....     86-08 
•      MyO  20-7     ....     13-92     18-54 

CMNH'MgO'  148-7     ....  100-00 

' The  salt  decomposes  rapidly  wben  exposed  to  the  air.     (Voit.)    %, 
With  protoxide  ofleady  amidobeiuBoic  acid  fonns  three  salts:   (a.)  Pul- 

Teralent,  insolable  in  water;   (6.)  Sparingly  soluble  needles;  (c.)  Snining 

needles  which  dissolye  with  greater  facility. 

The  eopper'Salt  has  the  colour  of  malachite;  is  insoluble  in  water  and 

alcohol,  bat  dissolves  readily  in  the  stronger  acids, 

AmtdobmaoaU  o^  5e7v^.  — -  Amidobenzoate  of  ammonia  forms  with 
nitrate  of  silver  a  white  curdy  precipitate  which  soon  becomes  crystal- 
line. It  dissolves  in  alcohol  and  ether  more  readily  than  in  water, 
assumes  a  blue- violet  tinge  when  immersed  in  boiling  water,  but  does  not 
dissolve  (Zinin);  it  dissolves  pretty  readily  in  hot  water,  and  crystallises 
on  cooling  in  somewhat  elongated  scales.     (Chancel.) 

Chancel. 

14  C  840  ....     34-41     34-16 

N 14-0  ....  5-73 

6H ^..      6-t)  .^      2  46    2-59 

Ag 108-1  ....     44-28     44-11 

4  O  ^ 320  ....  1312 

C"AdH<AgO<    ....  244-1     ....  100-00 

The  salt  decomposes  when  heated  above  100^  (Chancel.)  It  blackens 
▼hen  heated,  melts,  swells  up,  gives  off  irritating  vapours,  and  leaves 
a  earbonaoeoos  residue  whiffa  easily  bums  <away  to  metallic  silver. 
(Zinin.) 


Benzimic  Add. 

Laubsnt.    Compt.  mnu,  I,  37. 

When  an  alcoholic  aolation  of  bitfeor  almond  oil  saturated  with  ammonia,  ii  mixed 
with  water  after  standing  for  48  hours,  the  water  talces  up  beniiniate  of  ammonia.  On 
decanting  the  liquid  and  neutralising  with  faydrocfaloric  add,  benzhnic  add  separates  on 
cooling,  in  beautiful,  slender  white  silkj  needles,  which  melt  when  heated  and  cannot  be 
distilled  without  decomposition. 


Amidobenzoate  of  MefhyL 

Ghancbl.    Compt  rend.  30,  751 . 

Benstamate  qf  Methyl,  Bentamir^formnter,  Bther  earbamilique  de  iMthyliM^ 

Prodaoed  by  tretttin^  nitiobensoate  of  ethyl  with  hydroMlpiiate  of 
aamonia.  Its  properties  are  simifair  to  those  of  «niidobenzoiite  of 
etfayU 

K  3 
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Amidobenzoate  of  Eihyl. 

Chancbl.     Oompt,  rend.  30^  751. 

BenzamaU  qf  Eihyl,  JSenzaminmnegier,  Ether  earhamlique  de  Palcohol,  Car- 
haniUthane, 

When  a  small  quantity  of  hydrosnlpbate  •of  ammonia  is  added  to  an 
alcoholic  solution  of  nitrobenzoate  of  ethyl,  a  copious  precipitation  of 
sulphur  ' 
heated 

pitated  ... ^ —  — , j  ^^^^..^^^  ^^  .^j, 

solution  in  alcohol  and  precipitation  by  water.  (Chancel.)  The  same 
reduction  may  be  effected  with  metallic  iron  and  acetic  acid.  (Schiff, 
Ann,  Pharm.  99,  118.) 

The  alcoholic  solution  treated  with  potash  yields  amidobenzoate  of 
potash. 

Thiobenzamide. 

(?*NH'S*  =  C^*AdH»,S». 

CAHoiTRg.     Ccmpt.  rend.  27,  329;  also  J.  pr.  Chem.  43,  354. 

Sehvf^elbenzamid,  Bemamide  wlfuri. 

When  a  solution  of  benzonitrile  in  slightly  ammoniacai  alcohol  is 
saturated  with  sulphuretted  hydrogen,  the  liquid  soon  assumes  a  brownish 
yellow  colour;  and  if,  after  some  hours,  it  be  boiled  down  to  \  and  mixed 
with  water,  it  deposits  yellow  flakes,  which  dissolve  in  boiling  water  and 
crystallise  on  cooling  in  long  sulphur-yellow  needles  haying  a  silky  lustre. 


14  C  

84 

....  61*30  .. 

....  10-22  ... 

5*11  ... 

Cahonri. 
61*22 

N 

7  H 

14 

7 

10-34 

5-13 

2S  

•  •■.M      O^ 

... .  23-51 

C>*NH7S« .. 

137 

....  100-00  .. 

100-00 

f  •  Tribenzylamine. 

C*»NH"  =  C?*Ad(C?*H'^"H»,H«. 
Cannizzaro.     Cwiento,  3,  397. 

When  chloride  of  benzoyl,  C'^H^Cl,  and  alcoholic  ammonia  are  heated 
together  in  a  sealed  tube  to  100°,  ammoniacai  gas  passed  into  the  liquid 
after  cooling,  the  resulting  precipitate  exhausted  with  ether,  and  the 
ethereal  solution  left  to  evaporate,  tribenzylamine  [(CH^)'N,]  is 
obtained  in  shining  laminsd,  which  melt  at  91*3°  to  a  colourless  liquid 
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and  at  860°  are  'partly  volatilised,  partly  decomposed.  The  compoand 
is  alkaline  and  forms  with  hydroi^doric  acid  a  salt  which  is  sparingly 
soluble  in  cold  water,  more  soluble  in  boiling  water,  and  crystallises  from 
the  solution  in  needles.  The  solution  of  this  salt  mixed  with  bichloride 
of  platinum,  forms  cfdoropUUinaie  of  tribemylamine  C**H"N,HCl,PtCl*, 
which  crystallises  in  orange-coloured  needles. 

Tribenzylamine  dissolves  sparingly  in  cold  water  and  alcohol,  more 
readily  in  l>oiling  alcohol,  and  still  more  in  ether.  The  solutions  have  an 
alkaline  reaction. 


%  Amidogen-nucUm  C"Ad*H*. 

Biamidobenzoic  Acid. 

C**NH^O*  =  C"Ad»H*,0*. 

VoiT.    Ann.  Pharm,  99,  106;  Chem.  Soe,  Qu,  J.  9,  271. 

JEbrmation  and  Preparation.  By  the  action  of  hydrosulphate  of 
ammonia  on  binitrobenxoic  a(sid  (p.  13^).  Sulphuretted  hydrogen  is 
passed  for  some  time  thronc^h  a  hot  ammoniacal  solution  of  binitrobenzoio 
acid;  the  solution  filtered  from  sulphur,  evaporated  over  the  water-bath, 
supersaturated  with  hydrochloric  m*.id  and  filtered  l|ot;  the  crystals  of 
hydrochlorate  of  biamidobenzoic  acid  which  separate  on  cooling,  con- 
verted into  sulphate  by  digestion  in  sulphuric  acid;  and  the  sulphate 
decomposed  by  carbonate  of  baryta.  The  filtrate,  which  contains  the 
free  biamidobenzoic  acid,  is  then  evftporated,  fi^t  over  the  water-bath 
and  then  over  oil  of  vitrioL 

Properties.  Small  greenish  acuminated  crystals,  tasteless  and  with- 
out action  on  vegetable  colours;  they  melt  and  blacken  at  about  195% 
and  cannot  be  sublimed. 

Decompoeitions,  Biamidobenzoic  acid  heated  to  100°  in  a  sealed  tube 
with  iodide  of  ethyl,  becomes  solid;  but  on  adding  hydrochloric  acid  to 
the  aqueous  solution  of  the  solid  mass,  white  needles  are  obtained  con- 
sisting merely  of  hydrochlorate  of  biamidobenzoic  acid;  no  biamidoben- 
zoic ether  appears  to  be  formed.  —  Nitrous  acid  vapour  passed  for  several 
days  into  a  hot  aqueous  solution  iof  biamidobenzoic  acid,  forms  a  red 
resinous,  uncrystallisable  mass,  which  has  not  been  further  examined. 

CombinatioM,  The  acid  dissolTcs  readily  in  water.  —  Though  called 
an  acid,  it  exhibits  rather  basic  than  acid  properties;  for  it  does  not 
combine  with  bases,  but  forms  crystallisable  compounds  with  acids.  It 
will  be  observed  that  amidobenzoic  acid,  formed  from  benzoic  acid  by  the 
substitution  of  1  At.  NH'  for  H,  exhibits  basic  as  well  as  acid  properties, 
while  in  biamidobenzoic  acid,  in  which  2H  are  thus  replaced  by  2  At.  NH% 
the  basic  character  is  still  more  marked. 

Sulphate  of  Biamidobenzoic  acid.  —  When  the  hydrochlorate  is  dis- 
solved in  dilute  su}pl^i|ric  acid  and  the  solution  concentrated,  brownish 
tables  and  lamine^^  are  deposited,  which  may  be  obtained  nearly  colourless 


150  BBNZTLENE:  ABIIDOOBN'NUCLBUS  C^Jl^W. 


by  orjstaUisation  ffom  akohol.  They  dissolye  leadilj  uk  water,  som^ 
what  leas  in  alcohol;  the  solutions  decompose  rery  easily,  and  i^^pear 
hrownish  yellow  by  transmitted,  grass  green  by  reflected  light* 

Dried  over  oil  of  vitrioi.  Voit. . 


14  C 

10  H 

84 
10 
28 
48 
80 

....  33*60  . 
....   4-00  . 
....  11-20  . 
....  19-20  . 
.. .  32-00  . 

34-33 

4-65 

. 11-29 

17-48 

32-25 

....  33-55 
4-93 

2  N 

..,,  10-94 

6  O 

....  17-90 

2  SO» 

....  32-68 

C"Ad»H<0\2S0<H... 

250 

....  100  00  . 

.......  100-00 

....  10000 

Bydrochlonxle,  —  The  impure  compound  prepared  in  the  manner 
already  described  may  be  purified  by  dissolving  it  in  a  small  quantity  of 
water  and  adding  strong  hydrochlortc  acid,  whereupon  either  wnite 
needles  are  immediately  deposited,  or  a  flocculent  precipitate  is  formed 
which  afterwards  changes  to  the  same  needles:  if  these  are  not  quite 
pure,  the  operation  must  be  repeated.  —  The  compound  diascAves  Tery 
easily  in  water,  alcohol  and  ether;  the  aoueous  solution  decomposes  on 
exposure  to  the  air,  depositing  black  flocks.  The  dry  eoaipoiiBd  melts 
when  heated,  then  decomposes^  and  yields  a  sublimate  of  sal-amuMnuae^ 

At  60\  Voit 

Ci^N'H^O* 1520    ....    67-76 

2  HCl 72-4     ....     32-24     31-83 

-  —  ■  I  ■     »         I .,  .»    II     I      III     I      I... I ■    I ^1  . 1 II 

CMAd»H*0*,2HCl 224-4     ....  10000 

The  salt  for  analysla  was  pressed  between  paper  and  dried,  first  orer  oil  of  Titriol, 
then  at  60"*. 

ChloropkUmate.  C"Ad»H*0*,2HCl,PtCP.— The  aqueous  solution  of 
the  hydroohlorate  is  not  precipitated  by  bichloride  of  platinum,  even  on 
addition  of  alcohol  and  ether;  but  the  mixture,  when  left  to  evaporate 
over  oil  of  vitriol,  deposits  brown  crusts  which  yield  a  greyish  white 
powder,  and  when  ignited  leave  24*8  p.c  platinum,  agreeing  nearly 
with  the  above  formula,  which  requires  25  01  p.  c. 

iV^i^a^e« -^  Obtained  by  decomposing  the  sulphate  with  nitrate  of 
baryta;  separates  in  dark-coloured  crystals. 

jie^foie.  —  Prepared  by  precipitating  the  sulphate  with  acetate  of 
baryta.  The  soluticm  decomposed  daring  eTsporation  and  deposited  a  brown  powder; 
but  by  fiirther  evaporating  the  filtered  liquid,  brownish  prisms  were  obtained. 

Oxalate.  —  Brown  needles,  obtained  by  evaporating  the  solution  of 
the  hydroohlorate  with  oxalic  acid. 


Sulphobenzamide. 

LiMPBiCHT  (fe  v.  Usuut.    Ann.  Pharm.  102,  253. 

Sulphuie  qf  BiamidobenzyUne,  Nitride  qf  SulpkobenMoyl  and  Hydrogen,  Bianride 
(/  Suipkobenzoyi, 
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f  rwhietd  by  tke  a«kM&  of  luamoma  on  ohloroflslphobenaok  aoid 
(?•  US}. 

C"H<SH>»,CP  +  2NH»  -  C»*H<8W,N«H*  +  2HCt 

StroDff  aqueous  ammonia  is  added  by  small  portions  to  chlorosulpho- 
benxoio  aoid,  till  no  further  evolution  of  heat  can  be  obserred;  the  pre- 
cipitate washed  with  a  small  quantity  of  cold  water  to  remove  sal- 
ammoniac;  and  the  residual  amide  purified  by  crystallisation  from  hot 
alcohol,  with  addition  of  animal  charcoal.  It  the  precipitate  be  pre- 
viously dried  and  absolute  alcohol  be  used  to  dissolve  it,  the  crystals 
obtained  are  perfectly  anhydrous;  but  if  hydrated  alcohol  is  used,  the 
crystals  which  separate  consist  partly  of  the  anhydrous  amide  and  partly 
of  a  hydrate  containing  2  At.  water. 

Amiydrous  sulphobenzamide  forms  small  crystals  having  a  glassy 
lustre;  the  hydrate  crystallises  in  small  needles,  which  ^ive  off  from 
7*8  to  8*9  p.  c.  (2  At.)  water  at  100®,  but  not  over  oil  of  vitriol  at  ordi* 
nary  tempemtores.  The  amide  melts  at  170^  remains  soft  for  a  long 
time  after  cooling,  and  ultimately  solidifies  in  a  vitreous  fissured  maat. 
It  remains  unaltered  at  230%  and  exhibits  but  slight-  decomposition 
between  270°  and  290°.  Even  when  it  is  kept  for  a  long  time  at  that  temperature, 
no  sulpbobensamide  appears  to  fom;  iii4eed  the  only  woU  characteriaed  substaooe 
found  in  the  residue  was  sulphobensoamide  itself. 

14  C 84  ....  42  42-3 

2N 28  ....  14  14-2 

0  Hm.. ..XM »  »•••  4  ••...•••  4*9 

2  8 82  ....  16  16-3 

"6  0 48  ....  24  227 

C"N«H8SK)« ^,  200    ....  100    lOO'O 

avdrated.  limpricht 

2N . 28  ....     12'8    12-4 

10  H 10  ..,.  4  6    „....-      5-1 

2  8  32  ^.  14-7 

8  O 64  ....  29-4 


C"N»H»SK)*  +  2Aq....  218    ...  lOO'O 

The     compound     may     be     regarded     as     iiamide    qf    nUpMo^maogfl    m 

,  C"H*(SK)*)0« 
(NHS)s,Ci^H«(9O^0',  or  nitride  of  sulphobensoyl  and  hydrogen  »  m      H> 

Svilpbobenmmide  is  nearly  insoluble  in  cold,  but  easily  soluble  in  ho( 
wa$€r;  in  oold  (xlcokoL  it  dissolves  sparingly,  in  hot  alcohol  readily. 


Ghlorobenzamide. 

CWNH«C10«  =  C»*ClAdH*,0». 
LiMPRicHT  &  V.  UsLAB.    Ann,  Fhartn.  102,  263* 
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Chloride  of  cblorobenzoyl  (p.  116)  dissolves  with  great  eyolation  of 
•heat  in  concentrated  aqueous  ammonia,  and  the  solution  deposits  yellow 
laminated  crystals  of  ohlorobenaimide  which  may  be  parified  by  recrys- 
tallisation  from  hot  water  or  alcohol.  They  melt  at  122°,  and  sublime  in 
small  quantity  at  the  same  temperature. 


HC 

N 
6H 

CI 
20 


Limpricht  &  ▼.  Uslar 

84*0 

....    53-8 

54-5 

14*0 

....       90 

8-7 

6«0 

....      3-9 

4-4 

35-4 

....     ?30 

16-0 

....     10-3 

C"NH«C10»  ....  145-4    ....  100-0 

C"H*C10» 
»  Nitride  of  chlorobeniojl  and  hydrogen  N  J      H 

Chlorobensunide  is  sparingly  soluble  in  cold  water,  bat  dissolves 
readily  in  hot  water  and  in  dUohol,    (Limpricht  &y.  Uslar.)  ^. 

AmidoniiTO-nndetu  C**AdXH*. 

Nitrobenzamide. 

C"N»H^O«  =  e"AdXH*,0». 

FiBLD.     Ann,  Pharm,  65,  54. 

Chancsl.     CompL  chim,  1849,  180;  J.  pr.  Chem.  47^  148. 

Formation  and  Preparation.  1.  Nitrobenzoate  of  ammonia  kept  for 
some  time  in  the  state  of  fusion,  yields  a  substance  which  is  insoluole  in 
cold  water,  but  may  be  recrystallised  from  hot  water.  (Field.)  —  The 
preparation  ia  not  alwaya  suoceaafnl,  aa  tlie  nitrobenzoate  of  ammonia  sometimea 
ezplodea.  (Field.)  —  2.  Nitrobenzoate  of  ethyl  is  dissolved  in  a  rather 
large  quantity  of  alcohol,  the  solution  mixed  with  as  much  aqueous 
ammonia  as  can  be  added  without  precipitating  the  ether,  and  the 
mixture  left  to  stand  in  close  vessels  (for  8  or  10  days  at  a  gentle  heat, 
for  a  longer  time  at  ordinary  temperatures)  till  a  sample  of  the  liquid  no 
longer  becomes  turbid  on  addition  of  water.  The  liquid  is  then  evapo- 
rated over  the  water-bath  till  it  crystallises  on  cooling,  and  the  nitro- 
benzamide  is  obtained  pure  by  two  or  three  crystallizations  from  a  mix- 
ture of  ether  and  alcohol.     (Chancel.) 

Propertiei.  Nitrobenzamide  crystallises  from  water  in  yellow  needles 
(Field);  by  evaporation  from  solution  in  wood-spirit,  alcohol  or  ether,  in 
long  needles,  or  by  very  slow  evaporation  in  tabular  crystals  resembling 
gypsum,  derived  from  a  rhombic  prism.  It  melts  at  a  temperature  aboye 
100°,  and  solidifies  in  the  crystalline  form  on  cooling.     (Chancel.) 

Field.  ChanceL 

14  0.... 84     ....     50-60    50-39  ....     50*50 

2N.... 28     ....     16-87  16-90 

6H 6    ....      3-61     3-98  ....      3-75 

6  0 48     ....     28-92  28'85 

C**N«H^O«  166    ....  lOOrOO  100-00 
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DeccmiposUions.  1.  Nitrobensamide  heated  wHb  aqueous  potash 
forms  nitrobeuzoate  of  potash.  (Chancel.) — 2.  The  alcoholic  solution 
is  decomposed  by  hydrosnlphate  of  ammonia  in  a  very  complicated 
manner;  but  the  aqueous  solution  yields  sulphur  and  aniline-urea* 
(isomeric  with  carhanilamide^  C^N'H'O'). 

C"N»H«0«  +  6HS  -  CMN»H«0»  +  4H0  +  6S,    (Chancel.) 

Nitrobenzamide  dissolves  sp^ingly  in  cold,  easily  in  hot  wafer *j 
easily  in  wood-spirit,  alcokol  or  ether,     (Chancel.) 


IT  Amid<mitro-nucUm  C**AdX*H\ 

Binitrobenzamide, 

C^N^HH)"  =  C"AdX»H>,0^ 
VoiT.    Anru  Pharm.  99,  105. 

Binitrobenzoate  of  ethyl  (p.  136)  digested  for  several  days  with 
alcoholic  ammonia^  dissolves  and  forms  a  blood-red  liquid  which  after 
concentration,  deposits  binitrobenzamide  in  prisms  and  lamin®  having  a 
fiunt  yellowish  colour  and  fatty  lustre. 

The  compound  dissolves  sparingly  in  cold,  more  r^^ly  in  hot  water, 
forming  a  solution  which  has  a  bitter  taste  and  is  neutral  to  vegetable 
colours.  It  melts  at  183^,  and  decomposes  at  a  higher  temperature 
without  subliming.  The  ammpniaoa).  solution  does  not  precipitate 
nitrate  of  silver. 

Volt. 

14  C  84  ....    39-81     40-87 

5H .,.;  5  ....       2-37     2-88 

N 14  ....      6-63 6-90 

2NO< ?J  ....  43-60 

2  O 16  ....  7-59 

C"AdXm»,0«  211     ....  100-00 


" 


May   be    regarded    as    nitride  of    l^nUrof^enzoyl   and    hydrogens: 
I  C»*H»XH)« 

H  % 


H 


*  The  name  aniline-nrea  doei  not,  strictly  speaking  belong  to  the  compoand 
C^N'H^O',  described  at  page  303,  toI.  zi,  inasmuch  as  that  compound  does  not  com- 
bine with  adds ;  whereas  the  isomeric  body  produced  by  the  action  of  hydrosulphate  of 
ammonia  on  nitrobenzamide,  does  combine  with  adds,  and  may  be  regarded  as  urea  in 
which  1  At.  H  is  rcpUced  by  phenyl  [C»*N»HH)3  -  C«N«(C*»H«)H»0>].  (ChanccK 
Compt.  ekim.  1849,  182.) 
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Confugated  Amid^  (^the  Bem^lene  Series, 

Benzoyl-urea. 

Ci«N«H»0  =  C»Ad(N.H,C"HW),0>. 
ZiNnr.    (1854.)    Btdla.  Petenb,  12,  281. 

Benzoylhamttqff^,  BenzureitL 

FarmaUan.    By  heating  chloride  of  benzoyl  with  urea : 

C»Ad(NH2)0«  +  C"H»0»,C1  =  C«Ad(NH,C"H»0»)0«  +  HCl. 

FrepanUion.  6  pts.  (2  At.)  of  diy  and  palrerised  niea  (the  quan^ty 
not  exceeding  12  to  16  grammes)  are  heated  with  7  pts.  (1  At)  of 
chloride  of  benzoyl  in  the  oil-bath  to  150 — 155°;  the  vessel  removed  from 
the  bath  as  soon  as  the  urea  is  completely  melted,  and  the  mixture  well 
stirred,  whereupon  it  becomes  hot,  and  coagulates  into  a  soft  kneadable 
mass,  which  may  be  rubbed  to  small  lumps  when  the  action  is  over,  and 
becomes  tolerably  hard  when  cold,  T^^^  action  is  not  attended  with  any  deoreow 
of  weight.  —  If  the  temperature  rises  above  160^,  a  faint  odour  of  benzonitrile  beoomei 
perceptible —  On  washing  the  mass  with  cold  alcohol,  which  takes  up  hydros* 
chloric  acid  and  urea  [hydrochlorate  of  urea  ?  L.],  benzoyl-urea  remains  in 
the  form  of  a  crystalline  powder,  which  may  be  recrystallised  from  boil-> 
ing  alcohol. 

Froperties.  Colourless,  highly  lustrous,  long,  thin,  four-«ided^  often 
acuminated  lamina),  united  in  broad  groups. 


1A  P 

....    96 

....    17-07    ... 

....          4  Off        «•• 

Zinin. 
58-68 

2  N 

««■«            mO 

....    16-38 

8  H 

4-97 

4  O 

••••        Om 

19-97 

Ci6N«HW.... 

....  164 

....  100*00    ... 

100-00 

Melts  at  about  200%  and  forms  on  cooling  a  crystalline  mass,  which  is 
more  soluble  in  water  than  the  original  substance  and  crystallises  in  a 
different  form.  When  the  heat  is  raised  some  degrees  above  the  melting 
point,  the  liquid  begins  to  froth,  and  suddenly  becomes  filled  with  long 
white  needles  of  cyanuric  acid;  from  the  cooled  mass,  alcohol  extracts 
benzamide: 

Benzoyl-urea  heated  on  platinum-foil  melts,  gives  off  an  odour  of  benzo- 
nitrilC)  and  volatilises  completely,  the  odour  of  cyanic  acid  becoming 
perceptible  at  the  last.  '-^It  is  decomposed  when  heated  with  nitric acidf 
and  the  solution  on  cooling  yields  crystals  of  benzoic  acid.  —  Boiled  with 
poUuh-ley^  it  gives  off  ammonia,  and  yields  benzoate  and  carbonate  of 
potash. 

It  dissolves  sparingly  in  water^  even  at  the  boiling  heat,  more  easily 
in  hot  and  rather  strong  hifdivchlono-aeid,  and  crystallises  out  in  its 
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original  state  on  cooling.  It  dissolves  readily  in  cold  poUuh-ley^  and  \b 
precipitated  therefrom  by  acids  without  alteration,  even  if  the  solution 
has  been  gently  heated.  —  It  is  not  attacked  by  ammoma.  —  It  dissolves 
in  100  parts  of  cold  akoholym  24  pt&  of  boiling  alcohol,  and  in  smaller 
proportion  in  ether. 


Benzanilide. 

C>«NH"0'  =  C"(N.H,C"H»)H»,0>  or  C»»(NH,CWHK)«)H», 

6bbhari>t.  (1845.)  CompL  ttnd.  20,  1038;  also  N.  Anm  CAtm.  Pkyi. 
14,  124;  N.  J.  Fharm.  8,  ^0.—N.  .A  Fharm^  0,  412;  abatr. 
J.  pr.  Chan.  38,  304.^17.  Ann.  Chim.  Phy$,  87,  327;  also  Jnn. 
Fharm.  8T,  164. 

PhanytbmiMamid,    Smx^flphdnffiamiif     Azoture  de  jfhHyle,  d€    i€tan>U§   «/ 

Formation  and  Freparation,  When  benzoic  anhydride  is  dissolved 
in  heated  aniline,  a  formation  of  water  is  observed.  A  slight  excess  of 
aniline  is  nsed,  and  the  product  is  washed  with  water  containing  a  little 
hydrochloric  acid,  and  crystallised  from  boiling  alcohol.  —  2.  When 
chloride  of  benzoyl  which  has  been  rectified  over  chloride  of  calcium  is 
dropped  upon  aniline,  mat  heat  is  evolved  and  a  crystalline  mass  is 
produced.  This  mass  is  exhausted  with  boiling  water,  washed  with 
water  slightly  alkaline  to  remoye  any  accidental  traces  of  benzoic  acid, 
and  crystallised  from  alcohol.  If  the  crystals  are  still  coloured,  they 
may  be  purified  by  careful  distillation* 

Fivpertieg.  Crystallises  from  the  alcoholic  solution  by  spontaneous 
eyaporation  in  laminie  having  a  pearly  lustre.  Melts  when  heated,  and 
yields  on  boiling  a  distilhite  which  solidifies  in  the  crystalline  form  as 
it  cools. 

Gerhardt, 
(1).  (2). 

26  C  156    ....     79-19    79-98    ...     787 

N  14     ....       7-11 

11  H  11     ....      5-58     5-63    ....      5*9 

2  O  16    ....       8-12 

C»NH"0«....  197    ....  10000 

[»  N,C»H*,C><H*0>,H  -  nitride  of  phenyl,  benzoyl  and  hydrogen]. 

Decomposes  when  distilled  at  a  strong  heat,  and  yields  an  oil  which 
does  not  solidify.  —  It  is  not  attacked  by  boiling  dUute  acids.  When 
fused  with  hydrate  of  potaahi  it  gives  off  aniline  and  yields  bensoate  of 
potash. 

It  is  insoluble  in  water^  but  soluble  in  iUeokoL 
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Bibenzanilide. 

C»NH"0*  =  C"(N.C"H»,C"H»0*)H»,0«  or  C»(N.2C"H»0*)H». 

Gbrhabdt  &  Chiozza.    (1853.)    Oompt  rend.  37,  90.—  N.  Ann.  Chim. 
Phys.  46,  137. 

Dibenzanilide,  Bibenioylphenylamide,  Phenyldibenzamide,  AMoture  de  benzoUe  de 
phtnyle  ei  de  benaioUe, 

When  beniamide  is  heated  with  chloride  of  benzoyl  to  between  160^ 
and  180°,  hjdrochlorio  acid  is  evolTed  in  hirge  quantity : 

(?<(NH,CJ«H»)H»,0>  +  C"H»0«,CI  -  C"(N,C"H*6«,C»SH»)H»,0*  +  HCL 

The  mass,  which  is- liquid  at  first  bnt  solidifies  on  cooling,  is  digested 
with  carbonate  of  soda  to  remove  the  excess  of  chloride  of  benzoyl,  and 
the  residue  is  dissolyed  in  boiling  alcohol.  The  solution  on  cooling 
deposits  delicate  shining  needles,  sometimes  aggregated  in  granular 
masses.  The  compound  melts  at  about  137°  and  solidifies  in  a  crystal- 
line mass  on  cooling.  At  a  higher  temperature,  it  sublimes  in  small 
tufts.    - 


40  C 

N 

15  H 

40 


Gerhardt  &  Chiosza. 

240 

•  •■■ 

79-7 

79*7 

14 

•••• 

4*6 

4-8 

15 

•  ••• 

50 

5*1 

32 

•  ••• 

10-7 

10-4 

C«NH»»0* 301     ....  100-0    100-0 


-  N,Ci<HS(CMHK)>;*,  nitride  of  phenyl  and  bibenzoyl. 

Dissolyes  sparingly  in  boiling  watery  and  separates  on  cooling  ill 
small  perfectly  white  needles.  Ammonia  dissolves  it  somewhat  more 
readily,  and  deposits  it  in  white  flakes  on  cooling.  It  dissolves  easily  ia 
absolute  alcohol  and  in  ether. 


BenzoBulphophenamide. 

C«WH»SK)«  =  C"(N.H,C'»H»SK)*)H»,0»  or  C^N.H,C"H»0»)H*S«0*. 

Gerhardt  &  Chiozza.    (1853).    Compt  rend,  37,   186  ;    38,  457 ; 
Gerh.  TraiU,  3,  75.— iV.  Ann,  Chim,  Fhys.  46,  145. 

When  chloride  of  benzoyl  and  sulphophenamide  are  heated  together 
in  equal  numbers  of  atoms,  hydrochloric  acid  escapes  in  large  quantity 
at  120°,  and  the  mixture  becomes  perfectly  fluid.  The  temperature  is 
maintained  between  140°  and  145°  as  long  bb  hydrochloric  acid  escapes, 
and  the  liquid  is  poured  into  a  basin,  where  it  solidifies  in  the  crystalline 
state  on  cooling,  the  solidification  being  attended  with  considerable  rise 
of  temperature.    It  is  purified  by  recrystallisation  from  boiling  alcohol, 
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after  havinff  been  freed  from  any  remainiog  traces  of  chloride  of  bensojl 
by  macerating  it  in  the  pulverised  state  with  ether.  It  is  important  in  the 
preparatioa>  to  keep  the  temperature  within  the  limits  above  mentioned,  and  not  to  act 
on  too  great  quantities  at  a  time,  as  othermse  a  secondary  action  takes  place^  attended 
with  formation  of  benzonitrile  and  phenylsulphurous  acid. 

Crystallises  from  boiling  alcohol,  in  beautiful  needles  or  interlaced 
prisms,  colobrless,  shining  and  truncated.  Melts  between  135°  and  140% 
and  solidifies  in  a  crystalline  mass  between  130*^  and  120°.  When 
quickly  heated  in  a  tube,  it  burns  and  gives  off  vapours  of  benzonitrile^, 
and  no  longer  solidifies  on  cooling. 


26  C 
N 

11  H 
28 
60 


* 

Gerhardt  &  Chiozia. 

156 

....     59-8     . 

60-1 

14 

....       5-4     . 

5-6 

11 

....      4-2 

4-3 

32 

....     12-2     . 

12-4 

48 

....     18-4 

17-6 

C»NH"S»0« 261     ....  100-0     lOO'O 


»  N,CUH<S>0«,Ci«H»03,H,  nitride  of  snlphophenyl,  benzoyl,  and  hydrogen. 

The  compound  has  an  acid  reaction  and  dissolves  readily  in  alkalis. 
—  Ammonia  converts  it  into  benzosnlphophenylamic  acid. 

It  dissolves  very  sparingly  in  ufoter,  somewhat  more  readily  in  ether, 
readily  in  absolute  cUcohoL 

Suver-salt.  — When  a  boiling  solution  of  nitrate  of  silver  is  added  to  a 
boiling  ammoniacal  solution  of  benzosulphophenylamide,  and  the  liquid  is 
kept  boiling  for  a  few  minutes,  and  then  filtered,  the  silver  salt  separates 
on  cooling  in  beautiful  colourless  needles,  sometimes  aggregated  in  hemis- 
pherical groups. 


26  C  . 

N. 
10  H. 

Ag. 
28  . 
60  . 


Gerhardt  &  Ohiozsa. 

156 

42*3 

42-2 

14 

3-8 

3-6 

10 

2-7 

3-0 

108 

29-3 

29-8 

32 

8-7 

48 

13*2 

C«NH«»AgS«0» 368    ....  100-0 


/  \ 

^  N,Ci<H«S20^,CMH*0>,Ag,  nitride  of  snlphophenyl,  benzoyl   and   BOver,  or 
henzosnlphophenargentamide. 

Heated  oyer  a  spirit  lamp,  it  decomposes  quietly,  giving  off  sulphurous 
acid  and  benzonitrile,  and  leaving  a  black  residue  of  metaUic  silver  mixed 
with  charcoal. 

It  dissolves  but  very  sparingly  in  cold  water,  more  readily  in  boiling 
water;  boiling  alcohol  dissolves  it  with  tolerable  facility. 

Ammonio^ver-saU.  NH«,C"N  H«AgS»0«.  —  When  a  solution  of 
the  preceding  salt  in  a  small  quantity  of  strong  ammonia^  is  left  to 
evaporate,  this  compound  is  deposited  in  splendid  crystals  having  a  feint 
rose-colour,  apparently  belonging  to  the  oblique  prismatic  eystem,  and 
approximating  to  the  form  of  a  prism  with  rectangular  base,  modified  on 
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ihi9  edges  parallel  to  ike  vertical  axis,  and  hayini?  their  smBmiti  itmncsled 
by  two  faoM  parallel  to  tke  longer  iiag oaal.  Whea  heated,  they  well 
up  and  deoompoae,  ffiying  off  ammonia.  They  diasolve  readily  in  boiling 
water,  i^nd  if  the  soTntion  be  boiled  for  some  time,  ammonia  is  given  ofl^ 
and  on  cooling  two  kinds  of  crystals  are  obtained,  viz.,  needles  of 
benzosnlphophenargentamide,  and  prisms  of  the  unaltered,  ammonio- 
oomponnd.  —  The  aqueous  solution  mixed  with  nitric  acid,  becomes 
turbid  and  deposits,  on  agitation,  white  flakes  of  benxosulphophen- 
amide. 

Gerhtrdt  &  Cbiona. 

26  C .'. 156  ....  40-5     ..m....     405 

2N 28  ....  7-3    7-5 

13  H 13  ....  3-4     3-7 

Ag    « 108  ....  280 

2  S  32  ....  8-3 

6  O .^. ^ 48  ....  12-5 

NH>,C"NHWAgS^O«   386     ....  1000 

»    binitride  of   ralphophenyl,    benioyl,    flQ^er   and    hydrogen— 

N3«(Ci>H>S>0«).(Ci«HK)>),Ag,U>,  or  nitride  of  tnlphopbenyl,  beoioyl  and  argentam. 

momnm.*N.(CMH»S«0«),(CM|l»0»),(NH*Ag). 


f .  Snlphopbenylbenzamic  Acid. 

C?^H"S«0«  =  (?*(N.H,(?«H»S*0*)H»0«,IPO». 
Obrhardt  &  Chiozza.    iir.  Ann.  Chim.  Phy$.  46, 147. 

Obtained  by  dissolTing  benzosulphophenamide  in  aqueous  ammonia. 
The  solution  evaporated  at  a  gentle  neat,  or  better  in  vacuo,  yields  the 
acid  ammonia-salt  of  sulphophenylobenzamic  acid  in  the  form  of  a  thick 
syrup  which  ultimately  solidifies  in  a  radiated  mass. 


52  C 

Acid  Ammonia'SaiL 

• 

312 
42 
29 
64 

128 

.... 
.... 
.... 

.... 

M-3 

6-9 

5-0 

11-8 

22*5 

j^hardt  &  Chiona 
..-.. .     54*6 

3  N 

6  7 

29  H 

4  S  •«.....n*M 
16  O 

!>##»»»«  —a >•»»» ■  ■  ■»  1^^ m9  ^^•••••••■«tf»r»*a« 

6-0 

C»N(H»NH 

<)8»08  +  C»NHMS«0» 

575 

.... 

1000 

N,C»H»S»0*,C"H»0»,H»,^  ^  N,C»H»S»0<,CMH»0«,H%^ 

NH«      ^"^  ■*"  H       i^' 

The  acid  ammonia-salt  is  very  soluble  in  water  and  alcohol  but  inso- 
luble in  ether.  On  adding  an  acid  to  the  aqueous  solution,  the  liquid 
becomes  turbid  and  deposits  an  oil  which  soon  changes  into  beantifai 
needles  of  benaosulphophenamide.  —  When  the  radiated  ammoniansalt 
is  heated  in  an  oil  bath,  it  melts  at  82^  gives  off  traces  of  Ammonia 
between  82""  and  100**,  and  a  eonsidexaUe  quantity  at  about  140'',  but  ao 
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-wUoT  uf  deporfied  on  Om  aides  of  tlie  iabe.  The  residae  is  m  oily  iaqnid, 
whioh  when  duwolyed  in  nloohol  and  ropreoipiiated  hj  water,  rotembies 
the  Mibfltanoe  preeipiteted  by  aeids  from  the  aqaeons  eolation  ef  the 
aiDnioiua<flalt 


Benzacetosulphophenamide. 

C»NH»S'0«  =  C«(N.C*HK)\C"H»SW)H»0*  or 
(7»(N.C*HK)*,C^HK)»)H»S*0*  or  O(N.C»H«9K)*,C"H«0*)HW. 

iVi/nVfe  ^  Suiphophmyl,  BenMoyl  and  Acetyl,  N,C»H»S«0^,C"H»0=,C«H«0». 

Obtained  by  the  action  of  chloride  of  acetyl  (C*H'0*,CI)  en  benzo- 
ealphophenargentamide.  The  two  sabstanoes  act  npon  one  another 
energetically  withont  the  aid  of  heat,  and  the  product  treated  with  boiling 
ether  yields  a  solution,  which  when  evaporated  deposits  the  compound 
in  finnall  shiaing  needlea  (Gerhardt  &  Chiozza,  N.  Ann.  Okm.  Fhys, 
46,  150.) 

Bibenzosulphophenamide. 

C»Na«S«0*  =  (?*(N.C»H'»S«0*,C"H»0*)H«0»  =  C»(K2C"H»0»)H«S«0*. 

Gerhardt  &  Ghiozza.    If.  Ann,  Ckim.  PHys.  i%  16S* 

Dibenzoytsutphophenylamiie,  AMotutt  ie  wffqphenyle  «/  de  dtbengoUe. 

Obtained  by  the  action  6f  chloride  t)t  benzoyl  on  f>enzo8nlphophen- 
atgentamide.  Chloride  of  silver  is  immediately  formed,  together  with  a 
viscid  mass  which  dissolves  in  ether,  forming  a  solution  from-  which  by 
evaporation,  bibeuzosulphophenamide  is  obtained  in  splendid  crystals. 
[When  ohkMide  oi  bemojrl  is  brought  in  contact  with  beDzosnlphopbenamide,  hydro- 
chloric add  ia  evolTed,  but  the  product  remains  liquid  after  coolkig  and  contains 
bensonitrile  together  with  a  substance  which  is  transformed  by  idkafis  into  bensoie 
acid    and    phenylsnlphurous    «oid.       This     substance    is    probaUy     C^H^^O"  » 

CMHW)<}^'5    for:    C»NH'MS^<>«+C»m*0«Ci-CMH»N  +  C»H»S«0«+HCl.] 

Large,  briUiaut,  truncated  prisms,  modified  with  octohedral  faces. 
The  substance  melts  at  105",  and  softens  even  at  100*.  After  fusion, 
it  retains  the  viscous  state  for  a  long  time«  and  can  be  recrystallised 
only  by  dissolving  it  in  ether.  At  a  high  tenperatnre,  it  decemposes, 
yielding  benzonitrile  together  with  other  products. 

Gerhardt  &  Chiozxa. 

40  C  240  ....     65-75  6579 

N 14  ....       3-83  4-12 

15  H *..     15  ....  .   4-11  4-36 

2  S  32  ....      8-77  9-02 

«0 64  ....     17'54  «  16-71 


C«NH»S«08 ....  365     .«.  lOOOO    .,.  lOi^OO 


mm  N,C>*ii*S'0^»(C^«H*0*)^  nkiide  of  svlphophcnyl  and  bibeuoyU 
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The  oompoand  ia  sligiitly  soluble  in  ammonia.  Boiling  ether  dis- 
Boli^ee  it  but  slowly  under  the  ordinary  atmospheric  pressnre,  bnt  easily 
at  100^  in  a  closed  tube^  and  the  solation^  when  left  to  evaporate,  deposits 
the  oompoand  in  fine  crystals,  even  with  only  small  qoantities  of 
sabstanoe. 


Saccinylbisulphophenylbibenzamide. 

C«N»H«*S*0»  =  C"{N^C•H*0^2C"H'SH)*)H"0*  or 
C»(N.C»H*S»0*,C^*H»0*)»H*0*  or  (7*(N».C»H*0*,2C"H»0*jH»»SW. 

OebhaHdt  &  Chiozza.    y,  Ann.  Chim,  Phy%,  46,  161 ;    Compt  rend, 
38,  457;  Oerh.  TraiU.  3,  77. 

Diazohart  de  9ulpkopkiityl€f  de  betuoUe,  et  d«  iuecinyle. 

Obtained    by  heating   2  At.  beti^osnlphophenargentamide  (p.  157) 
with  1  At.  chloride  of  saocinyl. 

2C?^HMAgS«0»  +  C»HH>*,CP  =  2AgCl  +  C"N«HP*S^m 

The  resulting  mass  is  exhausted  with  ether,  and  the  solution  when  left  to 
evaporate  deposits  small  needles,  which  are  purified  by  washing  with 
ether.  The  ethereal  solution  still  retains  an  oily  substance,  which  ulti' 
mately  crystallises  in  needles  identical  with  the  preceding. 

The  compound  melts  at  about  146°.  Heated  with  ether  in  a  closed 
tube,  it  dissolves,  and  the  solution  yields,  by  cooling  and  evaporation,  very 
thin  elongated  laminie,  radiating  from  several  distinct  centres.  Under 
the  ordinary  pressare,  ether  dissolves  the  substance  but  slowly  when 
crystallised,  but  readily  and  in  all  proportions  when  in  the  viscous  state.. 

Geriiardt  H  Chioisa. 
60  C 360    ....    59-6    69-4 

2  N 28    ....      4-6    4-3 

24  H  24    ....      4-0     4-4 

4  S 64     ....     10-6 

IPC 128     ....     21-2 

C«NaHMB*OW  604    ....  1000 


-  N»(C»H»S«Q«)«,(CMH»0«)«,C?'H«0<,  nitride  of  bisQ)phophenyl»  bibensoyl,  and 
•ncci  nyl,  the  last,  C^H*0^  being  a  biatomlc  radical  eqnhralent  to  U*. 


T.  Sulphobenzanilide. 

C?»N«H»«SH)«  =  C"(N>,H»,C»H«,C^«H«S*0*)H*,0*  =  (?*Ad«(»H«)m2S0*. 
LiMPRiOHT  &  V.  TTsLAB.    Ann.  PhcuTn.  102,  258. 

Suipkobensokipheiiylam^,  BinitrUU  9f  Su^koimzopi,  pkemyl,  amd  kpdrogtn. 
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Produoed  by  the  motion  of  cUoitwdpliobenioio  aoid  (p.  117)  on 
aniline.  The  solid  product  after  being  washed  with  water^  is  purified  by 
crystallising  several  times  from  aloohoi,  with  addition  of  animal  charcoal. 

Small  white  crystals,  which  become  slightly  brown  on  drying.  They 
melt  when  heated,  and  decompose  at  a  higher  temperature,  with  separa- 
tion of  aniline.     They  are  not  decomposed  by  cold  potash-ley. 

lampricht  &  y.  Uslar. 
38  C  228    ....     64-8     65*5 

2  N  28    ....      8-0 

16  H  16    ....       4-5     5-2 

2S    32    ....      9-1     8-4 

6  O  48    ....     13-6 

C»N'H»S»0« 352    ...  1000 

-  N',(C^H')^C>«H<SH)•,H^  or  2  At.  ammonia  in  which  2  atomt  of  hydrog«n  are 
replaced  bj  2  At.  phenyl,  and  two  more  by  1  At.  of  the  btatomic  radical  snlphobenzoyl 

The  difference  between  the  analytical  and  calcnlated  results  b  doe  to  partial 
decomposition  of  the  crystals. 

The  compound  dissolres  sparingly  in  hot  water;  but  readily  in  hot 
a/coAo^  and  e^A^.  % 


At(hnuoleu8  C"NH». 

Benzonitrile.    C"NH». 

Fehling.    (1844.)    Ann*  Fharm.  49,  91. 

LiMPRicnT  &  r.  UsLAR.     Ann.  Pkarm.  88,  133;   also  /•  pr.  Cheni, 
61,511. 

Cyanide  qf  Phenyl,  SHckeioffbenzen,  SHeksit^enzoyL 

Formation,  1.  By  the  dry  distillation  of  bensoate  of  ammonia. 
(Fehling,  Laurent  &  Chancel.)  —  2.  5y  the  dry  distillation  of  hippurio 
acid  (Limpricht  &  v.  Uslar,)  or  by  distilling  hippurio  acid  with  quartz- 
sand  and  dry  chloride  of  zinc.  (Gossman.)  —  3.  By  treating  benzoate 
of  ammonia  with  dilute  sulphuric  acid.  (Dumas,  Compt,  rend,  25,  384.) 
—  4.  By  the  action  of  pentachloride  of  phosphorus  on  benzamide. 
(Cahours.)  —  5.  By  the  action  of  benzoic  anhydride  or  chloride  of  ben« 
zoyl  on  benzamide  (p.  141). — ^.  6.  By  heating  benzamide  with  anhy- 
drous phosphoric  acid.  (Buck ton  &  Hofmann,  Chem.  Soc.  Qu.  •/•  9, 
255.)  —  6.  By  the  action  of  chloride  of  benzoyl  on  sulphocyanide  of 
potassium.     (Hugo  Schiff,  Ann,  Pharm.  dd,  117.) 

C"HK)2Cl  +  C*NKS2  -  C"NH*  +  KO  +  C0«  +  CS^. 

7.  By  heating  chloride  of  benzoyl  with  cyanate  of  potash : 

C"H*0»C1  +  C?NKO>  -  C"NH*  +  KCl  +  2CO». 

After  the  action  has  been  continued  for  some  hours,  the  mixture  forms  a 
brown  pasty  mass,  which  solidifies  on  cooling  and  yields  benzonitrile  when 
exhausted  with  ether.     (SchifT,  Ann.  Pharm.  101^  93.)— -8.  By  heating 
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fednzoic  anhydride  with  ojanate  of  pofa.6h  or  salphocyanide  of  potassium 
(Schifli): 

CWH»0«  +  C»NK{^^^  -  C"NH*  +  KO,CO«  +   J^^  ^^  f. 

Benxonitrile  la  not  {irodnced  by  heating  sulpho|ihenylate  of  baryta  with  cyanide  of 
potasanm.    (Hofmann,  Ann,  Pharm.  7 it  32.) 

Preparation,  1.  The  solution  of  benzoic  acid  in  ammonia  is  evapo- 
rated to  dryness  and  heated  in  a  retort;  ammonia  then  escapes,  a  sub- 
limate forms  in  the  neck  of  the  retort,  and  water  passes  over  together 
with  a  small  quantity  of  oily  benzonitrile,  the  larger  quantity  however 
remaining  in  the  retort.  The  fused  residue  is  therefore  covered  with 
water  (to  which  a  little  ammonia  may  be  added)  and  distilled  to  dryness,, 
and  these  operations  are  repeated  as  long  as  any  drops  of  oil  pass  over 
with  the  water.  By  this  process^  12  oz.  of  benzoic  acid  yield  in  five  days 
6  oz.  of  impure  benzonitrile.  This  product  is  washed  with  dilute  hydro- 
chloric or  sulphuric  acid  and  afterwards  with  water,   then  dried  over 

chloride  of  calcium,  and  rectified.  (Fehliif^.^f  Buckton  &,  Hofmann,  by  dis- 
tilling benzoate  of  ammonia  with  chloride  of  zinc,  ajid  rectifying  the  distillate,  obtained 
a  product,  only  one-third  of  which  consisted  of  benzonitrile,  the  remaining  two-thirda 

being  benzol 2.    The  distillate  obtained  by  heating  hippuric  acid  to 

240°  (p.  73)  is  distilled  with  water,  and  the  benzonitrile  which  passes 
over  is  rectified  over  lime.  (Limpricht  k  v.  Uslar.)  —  \  3.  When 
1  pt.  of  dry  hippuric  acid  is  mixed  in  a  warm  mortar  with  an  equal  bulk 
of  quartz-sand  and  2  pts.  of  solid  chloride  of  zinc  dried  as  completely  as 
possible,  and  the  mixture  heated  in  a  dry  retort  to  about  300°,  benzonitrile 
distils  over,  a  small  quantity  of  charcoal  Is  separated,  -  and  carbonic  acid 
gas  is  quietly  given  ofi*: 

Ci8NH»0«  -  4HO  =  C^NH*  +  CO^  +  3C. 

30  grammes  of  hippuric  heated  in  this  manner  to  a  temperature  not  exceeding  350^,  with 
the  utmost  possible  exclusion  of  moisture,  yielded  between  10  and  1 2  grms.  of  benzonitrile; 
a  small  portion  only  was  resolved  into  benzoic  acid  and  glycocol  [possibly  from  the  presence 
of  a  trace  of  moisture,  (p.  74)]  and  from  the  decomposition  of  the  latter  i^  smaU  quantity  of 
sal-ammoniac  was  produced.  (Gossmann,  Ann,  Pharm,  lOO',  69.)  —  4.  When 
1  At.  chloride  of  benzoyl  is  mixed  with  1  At.  siilg^ocyanide  of  potas- 
sium, ^^'t  heatjs  juroduced;  the  odour  of  .bisulphi<ie  of  carbon  becomes 
perceptible;  and  on  distilling  the  product,  a  slightly  coloured  liquid  passes 
over,  which,  after  a  few  rectifications  becomes  colourless,  and  exhibits  the 
characters  of  benzonitrile.  It  is  probable  that  sulphocyanide  of  benzoyl 
is  fir^t  {produced  and  afterwards  resolved  into  benzonitrile,  carbonic  acid 
and  bisulphide  of  carbon  (Schiff): 

5.  According  io  Buckton  k  Hofmann,  the  best,  though  a  tedious  process 
for  preparing  benkoftilitife/  i«r  t6  distil  benzamide  Vith  anhydrous  phos- 
phoric acid.  ^.  .  *  ... 

Properties,  Transparent,  colourlefift,  strongly  refracting  oil  (refracting 
power  =  1*503,  according  to  Reusch),  having  an  odour  very  much  like 
that  of  bitter  almond  oil,  and  a  burning  taste.  (Fehling,  Limpricht  k 
V,  Uslar.)  Sp.  gr.  s=  1  ^073 ;  sinks  in  cold  water,  but  rises  to  the 
surface  when  heated.    (Fehling.)     Sp.  gr.  10084  at  16  8,  or  10230  at  0*, 
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(H.  Kopp,  Ann.  Pkdrm.  98,  373.)  Boils  ai  ISI*"  (FeUing,  Sobiff); 
At  192  (Limpricht  &  v.  Uslar);  at  190*6^  with  the  barometer  at 
73d*,4  mm.     (Kopp.)     Vapour-density  s  8*7.     (FeUiug») 

FehUng.        Chodnew.       J'j."?]^^,       Schiff. 

14  C 84    ....     81-55    ....    81-19     ....     80'87     ^  8ril     ....    81-0 

N    14     ....     13-59     ....     13-35    ....     13*62     '12-4^    ....-    13  4 

5  H    .: 5     ....       4-86     ....       5-16     ....       497     4-99.  ,...    .  .^-1 

C"NH»   ....  103    ....  100-00    ....     99-70    ....    99*46     9852     ....     995 

Vol.  Density. 

C-vtpour 14    5-8240 

N-ga» 1     0-9706 

H-gM p     ,    0-H65    .  ~       > 

Vapour  of  Benzonitrila  „„    2    7*1411 

1     3-5705 

DecompatUionM,  1.  Bensonitrile  bums  with  a  bright  sootj  flame. — 
2.  With  the  stronger  aeid$  it  yields  benxoate  of  ammonia,  water  being 
decomposed  at  the  same  time.  —  3.  With  strong  nUphuric  acid,  it  yields 
sulphobensoio  and  bisnlphobensolio  acids,  bisnlphate  of  ammonia  being 
formed  at  the  same  time  and  carbonio  acid  evolved.  (Buckton  k  Hof- 
mann,  xi.  156;  xii.  53.) 

[2C"NH»  +  10SO*H  +  2P0  =  C"H«S3Dw  t  CWp^O"  +  2(NH^,H,2SO^)  fj^C^-l 

4.  With  hydrosnlphate  of  ammonia,  ii  forms  sulphobenzamide.  YC^hojjrsJ 
—  4.  Potassium  does  not. act  upon  it  in  the  cold,  but  \he  liquid  assiflnes 
a  brownish  colour  when  heated.  (FehlingV  No  gas  is  evolved' in  tbi^ 
reaction,  and  nO  cyanide  of  potassium  is  formed.  •  (Dumas,  Malaguti  & 
Leblanc,  Compt.  rend.  25,  475.)  —  Heated  with  potassium  in'  a  sealed 
tube,  it  acquires  a  ^nt  carmine  colour,  and  at  240^  yields  needle-shaped 
crystals:  water  extracts  cyanide  of  potassium  from  the  product;  and  the 
residue  yields  by  distillation  a  green  oil  smelling  like  creosote,  in  which 
the  crystals  a^ain  form  and  may  be  purified  by  treatment  with  alcohol 
and  ether,  and  by  sublimation.    (Bingley,  Chem.  Gaz.  1854,  329.) 

Benzonitrile  dissolves  in  100  pts.  of  water  at  100°,  and  separates  out 
again  on  cooling.     With  alcohol  a,ai  ether  it  mixed  in  all  proportious. 


Appendix, 

Bulphocyanobaizyleiie. 

C»«NH«S»  =  C"H»,(?NS\  1 
Quadrat.    Ann,  Fharm,  71, 13. 

f 

Sulphocyamde  qf  BefizofL    [This  appdlation  is  howerer  incorrect,  the  t^rm^ 
benzoyl  denoting  Ci«H<0>  not  D^U^] 

*  m  * 

When  bitter  almond  oil,  either  pure  or  crude,  is  mixed  with  ammonia 
and  bisulphide  of  carboui  two  layers  are  formed,  the  upper  of  which 

M  2 
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exLibits  a  red  tmt  graduallj  increasing  in  intensity  from  the  surface  of 
contact  wiUi  the  lower,  and  deposits  a  yellow  resinoos  body;  when 
mixed  with  acids,  itffires  off  sulphuretted  hydrogen  and  deposits  a  yellow 
resinous  body  solublo  in  potash.  The  lower  layer  gradually  becomes 
milky  and  deposits  crystals  which  disappear  afi;ain  after  longer  standing, 
bat  may  be  obtained  pure  by  draining  off  the  mother-liquori  pressing 
between  bibulous  paper,  and  washing  with  ether.  —  Colourless  prisms  or 
granules  having  a  bitter  taste. 


(xuadrat. 

IG  C  

....  156 

....    65*30    ... 

65-12 

N 

...     14 

....            9*0a        ••. 

9*40 

5  H 

...      5 

«...        o*4U     *.. 

3-87 

2  S 

....    32 

••••     Zl*7o     ... 

21-61 

CWNH*S» 

...  207 

....  100*00    ... 

100-00 

Decompositions,  1.  When  exposed  to  the  air  for  some  time,  it 
exhales  a  peculiar  odour  and  turns  yellow.  Melts  at  100^  with  strong 
intumescence  and  incipient  decomposition.  At  120*^,  it  gives  off  ammonia, 
bisulphide  of  carbon  and  bitter  almond  oil.  At  150,  the  yellowish 
frothing  mass  suddenly  becomes  changed  to  a  mobile  liquid,  ceases  to 
froth,  and  does  not  begm  to  boil  till  heated  to  between  210*^  and  220^,  a 
few  needles  then  subliming,  simlar  to  Laurent's  benzoylazotide  C^'N'H^. 
The  residue  solidifies  on  cooling  to  a  yellow  resinous  mass,  containing 
a  few  needle-shaped  crystals  which  may  be  extracted  by  alcohol  of  40^. 
The  body  insoluble  in  alcohol  behaves  very  much  like  Laurent's  benzoy- 
lazotide; it  is  however  C"NH»  (  =  C"NH»S*  -  CS«). 

2.  Sulphocyanobenzylene  boiled  with  nearly  anhydrous  alcohol  gives 
off  hydrosulphate  of  ammonia  and  carbonic  acid,  the  liquid  acquiring  a 
yellow  colour  and  depositing  whito  lamin»  as  it  cools.  The  crystals 
consist  of: 


56  C 
2N 

24  H 
5S 


Quadrat 

336 

....       /  I'oU       ...1 

....     71-67 

28 

....         O'Jo      .... 

5-85 

24 

....               d     J  .J          ...a 

....      5-23 

80 

....           IfVS/          ... 

17-25 

C«iN2H«S«    ....  468     ....  100-00    lOO'OO 

Quadrat  regards  this  body  as  a  compound  of  thiobenzamide  witli  benzosyl  (C'^H') 
and  sulphur  (C^N^H^S*  «  2C'*NH7S»  +  C"H»  +  S).  [The  two  sides  of  this  equa- 
tion do  not  agree.     W.]  — Compare  Laurent  {Compt,  ehim.  1850,  86). 

3.  When  sulphocyanobenzylene  is  dissolved  in  hot  alcohol  of  40^ 
containing  a  little  ammonia,  and  water  added  till  permanent  turbidity  is 
produced,  the  liquid  on  cooling  yields  a  crystalline  powder  which  is 
insoluble  in  water,  and  cannot  be  purified  by  crystallisation  from 
alcohol,  because  it  decomposes  when  dissolved  in  that  liquid. 

4.  Etiicr  likewise  dissolves  sulphocyanobenzylene  with  decompo* 
sition. 

5.  Sulphocyanobenzvlene  imparts  to  aqueous  sesquickloridc  of  iro7ij 
a  blood-red  colour,  arising  from  the  formation  of  ferric  sulphocyanide; 
on  heating  the  liquid,  bitter  almond  oil  distils  over; 

3C?«NH«S'  +  Fe»Cl»  +  6UO  -  Fe»(CyS>)»  +  3C"H»03  +  3IICI, 
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Benzosylanilide. 

CTNIP  =  C"(C«NH*)H»  =  C"N(C**H»)H*. 

Laurent   &  Oebhabdt.    (1850.)     Compt.  chim.  1S50,  117;    abstr. 
Compt.  rend.  30,  405. 

BenxoijflanUide, 

Formation.    By  the  action  of  aniline  on  bitter  almond  oil : 

C"H«0»  +  C»*NH7  -  C»KH"  +  2H0. 

Preparation.  When  a  mixture  of  about  eqnal  parts  of  dried  bitter 
almond  oil  and  aniline,  water  separates  oat  and  rises  to  the  surface;  and 
after  a  while  a  crystalline  mass  more  or  less  coloured  is  produced. 
Sometimes  the  mixture  remains  liquid,  but  solidifies  when  water  is  poured 
on  it.  The  mass  is  pressed  and  recrystallised  from  a  small  quantity  of 
warm  alcohol;  to  render  it  perfectly  colourless,  it  may  also  be  distilled 
after  pressing;  a  colourless  oil  then  passes  which  solidifies  in  a  crystalline 
mass  on  cooling. 

Fropertia.  Beautiful  shining  crystalline  laminaa.  Very  easily 
fusible.  Dietils  without  decomposition  at  a  high  temperature.  Inodorous. 
Tasteless. 

Lanrsnt  &  Gerhardt. 

26  C  156    ....    86*19    85*73 

N 14    ....      7-74     7-30 

11  H 11     ....      6-07     6-97 

C«NH" 181     ....  100-00    100-00 

Decoinponlions.  1.  Bensosylanilide  is  immediately  decomposed  by 
hrominey  with  great  evolution  of  heat.  Bromine  acts  with  violence  on 
the  alcoholic  solution,  and  the  liquid,  after  a  while,  yields  crystals  of 
tribromaniline.  —  2.  "With  cold  fuming  nitric  acid,  it  forms  a  dark  green 
solution,  from  which  water  throws  down  bitter  almond  oil,  while  nitrate 
of  aniline  remains  in  solution.  —  3.  With  oil  of  vitriolii  forms  a  yellow 
solution,  from  which  water  separates  bitter  almond  oil,  while  sulphate 
of  aniline  remains  in  solution.  —  4.  In  contact  with  hydrochloric  acid  it 
becomes  liquid,  and  is  dissolved  by  the  concentrated  acid  at  ordinary 
temperatures,  but  appears' not  to  be  altered  by  boiling.  —  5.  It  is 
scarcely  attacked  by  potash.  —  6.  Acetic  acid  causes  it  to  liquefy,  but 
does  not  dissolve  it  in  perceptible  quantity. 

It  is  insoluble  in  water,  but  dissolves  very  easily  in  alcohol  and  in 
ether. 
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Flavine.    C?«nh«o«. 

Laurent   &  Chancbl.     (1848.)     rind.  1848,  95. -— Comp^.    chim. 

115,  162;  J,  pr.  Chem,  46,  511. 
Chancbl.    Compt,  rend,  28,  85* 

Aniline-urea,  Diphenyl-urea, 

Formatum.  By  tlie  action  of  salpharetted  hydrogen  on  binitro- 
benzone  (p.  86); 

C»N«H80W  +  12HS  -  C»N«H"0*  +  8H0  +  12S. 

Preparation.  The  prodnct  of  the  dry  distillation  of  benzoate  of 
lime  (p.  39),  after  being  freed  from  benzol  and  the  last  portions  of  the 
distillate,  is  boiled  for  some  honrs  with  faming  nitric  acid,  and  the  liqald 
afterwards  dilated  with  water.  It  then  deposits  a  yellow  oil  which 
partly  solidifies  in  the  crystalline  form  on  cooling,  and  after  the  acid  has 
been  poared  off,  is  washed  with  alcohol  and  dissolred  in  a  small  quantity 
of  ether.  The  solation  solidifies  after  a  few  hoars,  to  a  crystalline 
mixtare  of  several  bodies  difficult  to  separate  from  one  another;  this 
mixture  is  dissolved  in  ether  and  alcohol,  and  the  liquid  filtered.  The 
residue  on  the  filter  forms  with  hydrosulphate  of  ammonia  and  ether- 
alcohol,  a  solution  which,  in  the  course  of  24  hours,  becomes  filled  with 
crystals  of  flavine.  These  are  collected  on  a  filter  and  dissolved  in 
hydrochloric  acid ;  the  solution  filtered  to  remove  the  precipitated 
sulphur  and  insoluble  impurities,  then  precipitated  with  ammonia;  the 
precipitate  dissolved  in  hydrochloric  acid;  and  the  solution  diluted  with 
alcohol  and  mixed  with  hydrochloric  acid  at  the  boiling  heat:  it  then  on 
cooling  deposits  slender  needles  of  flavine. 

Properties.    Colourless  or  pale  yellow  needles. 


26  C 

2N    

...  156 
...    28 

....     73-57 
....     13-22 
....       5-66 
....       7'55 

Laurent  &  Chancel. 

73-1 

13-5 

12  H    

...     12 

5-9 

2  0    

...     16 

7-5 

(?«N«H»0» .... 

....  212 

....  100-00 

100-0 

May  he  regarded  as  urea  in  whidi  2  At  H  are  replaced  hy  phenyl 
C*N«(C»aH»)«HW.     Comp.  Gerhardt  {TraiiS  1,  430.) 

When  heated  with  potash,  it  gives  off  an  oil  which  has  an  alkaline 
reaction  and  dissolves  in  acid. 

It  is  almost  insoluble  in  water. 

HydroeJUorate  of  Flavine.  —  Preparation,  vid.  nqt. —  Long  laminsd.  By 
dry  distillation,  it  yields  a  scanty  white  soblimate  and  leaves  a  very 
bulky  charcoal.  —  It  dissolves  very  easily  in  water,  somewhat  less  in 
alcohol. 

ChhroplatiwxU  of  Flavine.  —  Obtained  as  a  pulverulent  precipitate, 
on  mixing  the  dilute  solutions  of  bichloride  of  platinum  and  hydrochlo- 
rate  of  flavine.     Aiter  drying  at  150®,  it  contains  31-4  p.  c.  platinum, 


agreeing  with  tbe  fonmUa   0>'N*H''0*,2HCl,2PtCI',   ^W^   requires 
31*43  percent. 

Flavine  is  eolnble  in  aUxAol  and  eth^. 


Compoundt  containing  two  w  mare  Atoms  qf  O^H*  or  of  ntfdei  derived 

therefrom* 

Stabeue.    c*H«. 

Laurbnt.     (1848.)      Compt.  rend.    16,  S56.—Jiev.  icimU.   16,  373; 
/.  pr.  Chem,  35^  418. — Bev.  ment.  IS,  201. 

Tlie  name  HUbene  is  deriyed  from  ariKfiuv  to  ihine. 

Formation,  By  heating  cnlphide  or  nitroeolphide  of  bensjlene. 
[The  resinous  sobstence  produced  by  the  action  of  fluoride  of  boron,  he,,  or  bensylic 
alcohol  (p.  46),  is  probably  stilbene.] 

Preparation,  1.  The  ecalee  which'  first  pass  over  during  the  dry 
distillation  of  sulphide  of  stilbene  (p.  168)^  are  dissolved  in  boiling 
alcobol;  the  solution  filtered  from  the  undissolved  tbionessal;  the  mother- 
liquor  drained  from  the  crystalline  laminae  which  separate  on  cooling; 
these  lamins  dissolved  in  excess  of  ether;  and  the  solution  left  to  evapo- 
rate.—  2.  When  the  mixture  of  picril^  stilbene,  thionessal  and  lophine 
(p  25),  obtained  by  the  action  of  hydrosulphate  of  ammonia  on  bitter 
almond  oil,  is  boiled  with  ether,  and  the  solution  left  to  cool,  stilbene  crys- 
tallises out  first,  and  may  be  purified  by  two  or  three  crystallisations 
from  alcohol  and  ether. 

Properties,  Colourless,  pearly  laminsD  often  joined  end  to  end,  or 
short  prisms  belong  to  the  oblique  prismatic  system  (oP.  ooP.  ocPoo). 
Fig.  112,  without  the  A-faces;  t  :  <  =  112'';  %  \  i  =i  \Wi  «  :  «  = 
53^30';  tt  :  <  =  116°  45';  «  :/=  133^  30';  t  :/=  6r.  Inodorous; 
solidifies  after  tranquil  fusion  at  110°  or  sometimes  not  till  cooled  to  100°; 
but  if  agitated,  it  solidifies  at  118°^  forming  a  scaly  crystalline  mass. 
Boils  at  292°,and  pass  over  nndecomposed.  Sp.  gr.  ot  the  vapour  =  8*40 
(by  another  method :  8'2). 

Laurent. 

28  C  168     ....     98*83     93*28 

12  H 12     ....      6-67     6-66 

C«H»«   180     ....  10000     99-94 

Vol.  Density. 

C-vapour 28     11-6480 

H-gas    12     0-8316 

Vapour  of  stilbene....      2    12-4796 

I     6-2398 

\    8-3298 

Hence,  stilbene-vmpour  is  f -atomic.     ^', 

*  Aj  it  is  impossible  to  classify  these  cofflpomids  exmcdy  aeoordii^  to  the  systim 
adopted  in  this  Uandbook>  they  are  arranged  partly  acoordtDg  to  Uieir  origin  nd 
mode  of  formation. 
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DecompotUionM,  1.  Stilbene  boiled  for  a  abort  time  witb  nUrie  acid 
forms  a  yellow  resin,  which,  after  waahiug  and  drjinji^,  contains  73' 4 
per  cent,  of  carbon  and  4*8  p.  c.  hydrogen,  and  therefore  consists  of 
nitrostilbene  mixed  with  a  small  quantity  of  bitter  almond  oil.  (The 
Ibrmnla  i^XB}^  requires  74*66  p.  c,  C  and  4*89  H.)  If  the  boiling  with  nitric 
acid  be  continued  for  some  minutes^  a  mixtare  is  formed  containing  a 
larger  proportion  of  binitrostilbene.  Laurent  found  67*1  p.  c,  C  and  4*2  H; 
the  formula  CX'H*^'  requires  61*49  p.  c.  C,  and  3*70  H.    After  a  quarter  of  an 

hour's  boiling,  nitrostilbic  acid  is  produced  in  addition  to  the  yellow 
resin.  —  2.  Stilbene  is  not  decomposed  by  dilute  cAromic  acid;  but  the 
concentrated  acid  acts  on  it  with  violence,  forming  bitter  almond  oil.  — 
3.  With  bromine  it  gives  off  vapours  of  hydrobromic  acid  and  forms 
hydrobromate  of  bromostilbene.  —  4.  Chlorine  gas  is  at  first  absorbed  by 
fused  stilbene,  without  evolution  of  hydrochloric  acid;  if  the  passage  of 
the  chlorine  be  continued  and  the  temperature  raised  at  the  same  time, 
hydrochloric  acid  escapes,  and  there  is  formed  a  mixture  of  a  and  p  hydro- . 
chlorate  of  chlorostilbene,  hydrochlorate  of  bichlorostilbene  and  an  oily 
chlorine-compound. 

Combinations.  Stilbene  dissolves  in  strong  oil  of  vitriol;  the  solution 
forms  a  soluble  baryta-salt. 

It  dissolves  in  ether  more  readily  than  in  alcohol. 


UC4 


Sidphide  Of  Stabene.    c«H"S 

Laijrent.      (1841.)    I^.  Ann.  Chim.  Phys.  1,  292 ;    Ann.  Pharm. 

38,  320.— J?«tr.  scietit.  16,  373;  J.  pr.  Chem,  35,  418. 
RocHLBDEB.    Ann.  Pharm,  37,  346. 
Cahours.     Compt.  rend.  25,  457. 

Schwefelbenzen,  SyHfohtnzoylwauerstoffi  Hydrure  de  su(fobenzoile^ 

Foi^mation.  By  the  action  of  hydrosulphate  of  ammonia  on  bitter 
almond  oil.     (Laurent,  Rochleder,  p.  25.) 

2C"H«0*  +  4HS  «  C»HWS<  +  4H0. 

or  of  sulphuretted  hydrogen  on  hydrobenzamide  (Cahours) . 

2C»-N-H«  +  12HS  »  30»H"S*  +  4NH». 

Preparation.  1.  When  1  vol.  bitter  almond-oil  is  dissolved  iu  8  to 
10  vol.  alcohol,  and  1  vol.  hydrosulphate  of  ammonia  gradually  added, 
the  liquid,  after  a  few  minutes  deposits  a  mealy  powder  consisting:  of 
sulphide  of  stilbene.  Or  an  alcoholic  solution  of  bitter  almond  oil  is 
heated  to  the  boiling  point,  and  mono-  or  bihydrosulphate  of  ammonia 
added  in  small  quantities  :  the  liquid  then  after  a  few  seconds  deposits  a 
white  precipitate,  which  may  be  purified  by  washing  with  alcohol.  The 
alcoholic  solution  containg  small  quantities  of  hydride  of  sulphazobenzoyl.  The  prepa- 
ration does  not  always  succeed.  (Laurent.)  —  2.  When  sulphuretted  hydrogen 
is  passed  in  excess  through  an  alcoholic  solution  of  hydrobenzamide,  and 
the  liquid  afterwards  left  at  rest,  it  deposits  sulphide  of  stilbene. 
(Cahours.) 
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Fropertiet.  White  powder  (Laarent,  Rochleder)  oonsietinff  of 
microscopic  /jennies  (LaiireDt).  Softens  between  90^  and  95°.  When 
earefally  heated  to  the  meltinfi^  point,  it  solidifies  on  oooling  into  a  trans- 
parent non- crystalline  mass.  It  .is  inodorons,  bat  imparts  to  the  fingers 
a  Tery  persistent  odour  of  onions.    (Laurent.) 


28  C  

12  H 

168 

12 

....     0o*o9     *.t 
....        4*9«     ..1 
....     26-19     ... 

Laarent. 

68-71 

......       6-21 

4S   

64 

25-86 

C«H»S<    .... 

244 

....  100-00     ... 

99-78 

Polymeric  witli  enlphide  of  benzylene  (p.  49).  [It  is  perhaps  C^H^S* ;  at  least 
this  formula  leads  to  a  simpler  expression  of  its  formation  from  hydrobensamide.: 
C«NSHi8  +  8H3  .  C«H"S«  +  2NH<S.  (L.)]. 

jDecompoBiiians,  1.  Heated  abore  its  melting  point,  it  turns  reddish- 
yellow,  and  solidifies  in  a  crystalline  mass  consisting  of  decomposition- 
products.  (Laurent,  Rochleder.)  When  kept  for  some  time  in  a  state 
of  fusion,  it  gires  off  sulphuretted  hydrogen  and  a  small  quantity  of 
bisulphide  of  carbon ;  and  if  the  heat  be  considerably  raised  after  the 
escape  of  the  sulphuretted  hydrogen,  scales  of  stilbene  sublime  at  first, 
and  afterwards  needles  of  thionessal  (Laurent):    • 

2C«H«S«  -  3HS  i-  2CS*  +  C«H»  +  C»H»S. 

2.  It  burns  with  a  very  offensiye  odour,  and  a  bright  sooty  flame. 
(Laurent,  Rochleder.) — 3.  Decomposes  in  contact  with  heated  nitric  acid, 
with  rapid  eyolution  of  red  fumes  and  separation  of  sulphur.  (Rochleder.) 
Nitric  acid  acts  violently  upon  it  at  a  gentle  heat,  forming  sulphuric  acid 
and  bitter  almond  oil  or  benzoic  acid.  (Laurent.)  —  4.  It  is  not  attacked 
by  cold  oil  of  vitriol,  but  dissolves  on  the  application  of  heat,  forming  a 
carmine-coloured  solution  (Laurent,  Rochleder),  which  is  deookrised, 
with  separation  of  flakes  by  water.  [Was  benzylic  acid  formed?  (L.)]  — 
5.  With  bromine,  it  forms  an  oily  mass,  while  hydrobromic  acid  is  given 
off.  (Laurent.)  —  With  iodine  it  melts  into  a  brown  mass  which  dissolves 
with  yellow  colour  in  alcohol.  (Rochleder.)  —  6.  When  boiled  with 
hydrochloric  acid,  it  gives  off  a  small  quantity  of  sulphuretted  hydrogen. 
(Laurent.^  —  7.  With  melting  hydrate  of  potash,  it  forms  a  red  .  mass, 
whence  thick  fumes  are  evolved,  which  sublime  in  fern-like  groups  of 
crystals  like  the  products  obtained  from  the  compound  by  dry  distillation. 
(Rochleder.)  It  is  slowly  decomposed  by  alcoholic  potash,  and  water 
throws  down  from  the  solution  a  reddish  oil,  which  forms  with  nitric 
acid  a  body  apparently  different  from  benzoic  acid.  From  the  alkaline 
solution  free  acids  evolved  sulphuretted  hydrogen,     (Laurent.) 

Sulphide  of  stilbene  is  insoluble  in  water  and  in  alcohol.  (Laurent.) 
When  Doiled  for  some  time  with  hydrated  alcohol,  it  dissolves  abun- 
dantly, forming  a  yellow  solution  which  does  not  yield  any  deposit  on 
cooling.     On  boiling  it  gives  off  sulphuretted  hydrogen. 

With  etficr  it  qoickly  forms  a  transparent  liquid,  which  dissolves  in 
small  quantity  in  the  excess  of  ether,  and  is  reconverted  into  a  mealy 
powder  by  alcohol.    (Laurent.) 
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Hydrobromate  of  Bromostilbene. 

C»H»«Br»  =  C»BrH",HBr. 
Laurent.    Eev.  seierU,  16,  373;  J.  pr.  Chem.  B5,  424. 

Bromure  de  itilHne. 

Prodaced  by  the  action  of  bromine  on  stilbene  —  vith  evolution  of 
bydrobromic  &cid  —  in  tbe  form  of  a  white  powder,  which  is  insoluble  in 
alcohol  and  ether,  and  may  be  purified  bj  washing  with  ether. 

« 

Laurent. 

28  C 168     ....     49-41     48*2 

2  Br  160     ....     47-06 

12  H    ...., 12     ....       3-53     3-3 

C»H»Br« 340    ....  100*00 

Aooording  to  Laurent,  tbe  subatance  analysed  doubtleaa  contained  hydrobromate 
of  bibromostilbene  C*Br'H*^,HBr>  a  supposition  which  accounts,  not  only  for  the  dif- 
ference between  the  analytical  and  calculated  results,  but  also  for  the  eyolntion  of 
hydrobromic  acid  which  accompanies  the  formation  of  tbe  compound. 

When  heated,  it  gites  off  hydrobromic  acid  and  a  very  small  quantity 
of  free  bromine. 


Chlorostabene.    C-K^lH". 

Lavbent.    Rev.  scient.  16, 373;  J.  pr^  Chem,  35,  425. 

Produced  by  the  action  of  alcoholic  potash  on  hydrochlorate  of 
chlorostilbene,  and  like  the  latter,  forms  two  modifications,  a  and  /3. 

a.  Hydrochlorate  of  chlorostilbene  boiled  with  alcoholic  potash,  yields 
chloride  of  pMotassium  and  chlorostilbene  a,  which  is  precipitated  by 
water  as  an  oil  capable  of  being  distilled  without  decomposition.  Soluble 
in  alcohol  and  ether. 

Laurent. 

28  C 168-0     ....     78-25     77-0 

CI    35-4     ....     16-52 

11  H    11-0     ....       5-13     5-3 

C«C1H"  214-4     ....     99-90 

p.  When  hydrochlorate  of  chlorostilbene  fi  is  boiled  with  alcoholic 
potash,  an  oil  is  produced  which  distils  undecomposed,  and  has  doubtless 
the  same  composition  as  a. 

Bromide  of  CMoroMbene,  —  C»C1  H,Br*.  —  o.  Chlorostilbene  a  com- 
bines directly  with  bromine,  forming  a  solid  body,,  which  is  obtained  in 
the  crystalline  state  by  solution  in  boiling  ether  and  spontaneous  evapo-* 
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ration.     Fonns  small  sixHsided  piLBms  with  dihedral  summits.    Dissolves 
sparingly  in  alcohol  and  ether. 

/9.  When  bromine  is  |M>ared  upon  ofalortde  oi  stilbene  p,  a  solid  mass 
is  formed;  and  on  dissolving  this  in  boiling  ether  and  leaving  the  solution 
to  evaporate,  indistinct  crystals  are  obtained,  which  yield  by  distillation 
bromine,  hydrobromic  acid,  and  compounds  which  crystallise  in  needles. 


28  C  168-0 

....    42-74 
....       9-45 

Laurent. 
a.                p. 
....    43-5      ...    46-30 

2  Br 160-0 

CI 36-4 

11  H  11-0 

3-0     ....      3-05 

C»Bi«aH"    ....  374-4 

....  100-00 

Hydrochlorate  of  Chlorostilbene. 

C»H"C1»  =  C»H"C1,HC1. 

Laurent.     (1844.)    Bev,  scient,  16,  373;  J.pr,  Chem.  35,  422. 
Chlorure  de  ttilb^ne.  * 

Formation,  Obtained  in  two  isomeric  modifications  by  the  action  of 
chlorine  ffas  on  melted  stilbene. 

a.  When  the  product  of  the  action  of  chlorine  gas  on  melted  stilbene 
(p.  168)  is  treated  with  cold  ether,  a-hydrochlorate  of  chlorostilbene 
remains  undissolved,  and  by  solution  in  boiling  ether  and  slow  spon- 
taneoQs  evaporation  of  the  solution,  may  be  obtained  in  beautiful  crystals 
belonging  to  the  oblique  prismatic  system.  (P,  ooP,  ooPoo)  Fig,  114, 
without  t ;  a  :  m=106  31;  tt  :  m=109^  May  be  partiallv  volatilised 
without  decomposition,  but  at  a  higher  temperature  yields  hydrochloric 
acid  and  an  oily  substance.  Boiling  alcoholic  potash  converts  it  into 
a-chlorostilbene.  —  It  dissolves  sparingly  in  ether,  aud  is  quite  insoluble 
in  alcohol. 

p.  When  the  ethereal  solution  separated  from  a  is  mixed  with 
alcohol  and  left  to  evaporate,  it  yields  eight-sided  tables  of  /j-hydro- 
chlorate  of  chlorostilbene  and  dull  lenticular  crystals  of  hydrochlorate 
of  bichloroetilbene,  while  the  oily  compound  remains  in  solution.  The 
octagonal  tables  are  picked  out  and  recrystallised  from  a  mixture  of  ether 
and  alcohol.  —  Colourless,  transparent  tables  belonging  to  the  right 
prismatic  system  and  having  a  faint  pearly  lustre.     Fig.  48,  without  the 

narrow  face  and  with  the  />-face  predominating.  (P,  Poo,  o  P).  p  i  y 
about  103°;  p  :  i  about  112°;  j9  :  a  about  110"^.  Boiled  with  alcoholic 
potash  it  yields  p  chlorosalbene.  Dissolves  readily  in  alcohol,  and  still 
more  in  ether. 

Laurent, 
a.  p, 

28  C 1680    ....     66-99    66-32    ....     66-82 

2  CI 70-8     ....     28-23 

12  H... 12-0     ....       4-78     4-84     ....       483 

C»C1«H»  250-8     ....  100-00 
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Hydrochloratd  of  Bichlorostilbene. 

C»C1»H»  =  C»Cl»Hw,ClH. 

Lavrekt.     Sev.  icient^.  1 6,  373. 
Ckhrure  ie  cJUoHUbMe, 

FbrmatiiM  and  PreparaOon.—'nd,  Hyiroekloraie  qf  ChhroiHIbene  jS. 

From  the  mixture  of  hydrochloraie  of  ohlorostilbene  and  hydroohlo* 
rate  of  bichlorostilbene,  the  dull  lenticular  crystals  are  picked  out  and 
recrjstallieed  from  ether-alcohol  by  spontaneous  evaporation;  or  the 
mixture  is  repeatedly  crystallised  from  ether,  and  the  hydrochlorate  of 
bichlorostilbene  thereby  separated  from  the  /3-hydrochlorate  of  ohloro- 
stilbene, which  is  more  soluble  in  ether.  White,  opaque,  lenticular  crys- 
tals.   Melts  at  85°. 

Ltarent. 

28  C  1680    ....     58-91     59-27 

3  CI 106-2     ....     37-23 

11  H 11-0    ....      8-86    3-90 

CMCl'H"    ....  285-2    ....  100-00 
Accoraing  to  Laarent,  it  ia  C"H"Cl,COs. 

When  boiled  with  alcoholic  potash^  it  yields  chloride  of  potassium 
and  an  oil  containing  chlorine. 

Somewhat  less  soluble  in  ether  than  hydrochlorate  of  chlorostilbene. 


Nitrostilbic  Acid. 

Laurent.    Sev.  icient.  16,  373;  J.  pr.  Chtm.  35,  428. 
Niiraiiilbent(iure,  Aeidt  nitrottUbique. 

When  stilbene  is  boiled  for  a  quarter  of  an  hour  with  nitric  acid, 
there  is  formed,  besides  the  resinous  nitro-compound  (p.  168),  an  acid 
liquid  \ihich,  when  decanted  and  diluted  with  water,  deposits  on  cooling 
a  light  yellowish  crystalline  powder.  This  substance  is  dissolved  out  with 
dilute  ammonia,  and  the  acid  precipitated  from  the  filtrate  by  nitric 
acid,  washed  and  dried. 

Yellowish  crystalline  powder,  whicli  melts  at  a  higher  temperature 
than  nitrobenzoio  acid  and  sublimes  in  scales. 


28  C    

N    

....  168 
....     14 

....    55*08     .. 
4*50    .. 

....         O*0.r      ... 

....    S6'73    .. 

Lanrent. 

54-7 

4*6 

11  H   

....     11 

4*6 

14  O    

....  112 

..    .    36-1 

C»NH"OM .... 

....  305 

....  100-00    ... 

1000 
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Nearly  ineolable  in  water,  disaolves  more  readily  in  alcohol,  still  more 
in  ether. 

NUrottUhaie  of  Silver.  —  Obtained  by  prceipitating  the  ammoniaoal 
solution  of  the  acid  with  Ditrate  of  silver;  contains  41*0  p.  c.  silver, 
agreeing  with  the  formula  C^XH^^Ag^O^^;  which  requires  41*6  p.  c. 


Benzcia.    C^»H»0*. 

• 

RoBrauBT.    Ann.  Chim.  Fhys.  21,  254;  I^.  Ti\  7,  235. 

RoBiQUBT  <jb  BouTRON  Charlard.    Ann,  Chim.  Phyz.  44^  364;  40,  204. 

BoNASTRE.     J.  Pharm,  16,  519;  N.  Tr,  23,  2,  184. 

WoHLBR  Sc  LiBBiG.     Ann.  Pkarm.  3,  276;  Pogg.  26,  474. 

Laurent.     Ann.  Chim.  Phya.  59,  402;   Ann.  Phann.  17,  881;  Pogg. 

36,  497.— -4n».  CJdm,  Phys.  66,  193. 
ZixiN.     Ann.  Pharm.  34,  186. 
Oerhardt.     Bev.  icunt.  10,  371. 

Stearopiene  of  Bitter  Almond   Oil,    BitttrmandeMcampher, — Pint    oorrcctlf 
examined  by  W5hlkr  &  Liebiq  in  1832. 

Formation.     1.  Occars  sometimes  together  with  benzamide  in  crude 

bitter  almond  oil.  (Laurent.)  —  When  bitter  almond  oil  containing  prussic  acid 
is  exposed  to  the  air,  it  forms,  besides  benzoic  acidi  a  yellow  crystalline  substance  not 
possessing  acid  properties.  (Robiqaet.)  Bonastre,  in  distilled  bitter  almond  oil  with 
f))ring- water,  found  in  the  residue^  a  resinous  substance  which,  according  to  Laurent, 
consisted  of  bitter  almond  oil,  benzamide  and  benzoin. 

2.  By  aqueous  or  alcoholic  potash,  especially  in  presence  of  cyanide 
of  potassium,  or  by  pure  cyanide  of  potassium,  bitter  almond  oil  is 
converted  into  benzoin  (comp.p,  24). 

Preparation,  The  benzoin  which  remains  behind  when  crnde  bitter 
almond  oil  is  rectified  with  potash  or  lime,  is  purified  with  hydrochloric 
acid  and  crystallised  from  alcohoL — 2.  One  pt  of  crude  bitter  almond 
oil  is  shaken  up  with  a  solution  of  3  pts.  hydrate  of  potash  in  12  pts.  of 
water,  in  a  stoppered  bottle,  completely  filled  with  the  liquid.  After 
three  days,  very  small  crystalline  laminse  are  deposited,  but  are  redis- 
solved  by  the  oil  on  agitation;  after  fourteen  days,  the  liqjuid  is  so 
loaded  with  it  that  it  becomes  thick;  and  after  four  weeks  it  becomes 
quite  solid.  The  separated  laminse  are  removed  from  the  liquid  by 
filtration.  (Robiouet  k  Bouti-on  Charlard.)  —  3.  When  water  is  satu- 
rated with  crude  bitter-almond  oil  and  a  small  quantity  of  potash  abided, 
the  liquid  after  a  few  days  deposits  benzoin  in  slender  needles.  (Wohler 
&  Liebig.)  A  solution  of  the  oil  in  baryta  or  lime-water  behaves  in  a 
similar  manner.  (Zinin.)  —  When  bitter  almond  oil  containing  prussic 
acid  is  dissolved  in  a  hot  saturated  solution  of  alcoholic  potash,  the 
mixture  solidifies  in  a  few  minutes  into  a  yellow  crystalline  mass  of 
benzoin  merely  contaminated  with  a  little  potash  and  a  resinous  matter, 
and  easily  purified  by  crystallisation  from  hot  alcohol.  The  quantity  of 
benzoin  thus  obtained  is  nearlv  equal  to  that  of  the  bitter  almond  oil 
used.  If  the  proportion  of  hyorooyanic  acid  is  too  great,  the  mixture 
remains  fiuid  for  a  long  time,  turns  brown,  and  solidifies  in  a  curdy  mass, 
lenzimide  being  then  produced.     If  a  sample  treated  with  alcoholic 
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potash  yields  too  little  benzoYn,  it  is  better  to  prepare  pure  bitter  almond 
oii^  and  treat  it  as  follows.  (Zinin.)  —  5.  Pure  bitter  almond  oil  in  con- 
tact with  a  weak  alcoholic  solution  of  cyanide  of  potassinm  or  with 
alcoholic  potash  containing  a  few  drops  of  pmssio  acid,  is  soon  converted 
into  benzoin.     (Zinin.) 

Propertie9.  Transparent,  highly  Instrous,  regular  six-sided  prisms, 
sometimes  with  three  rhombohedral  faces.  Melts  at  120%  forming  a 
colourless  liquid  which  solidifies  in  a  broadly  laminated,  radiating  mass. 
Boils  when  strongly  heated  and  rolatilises  nndecomposed.  Tasteless 
and  inodorous. 

Wtthler  &  liebig.    Laurent. 
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Isomeric  with  benzoate  of  benzyl  and  polymeric  with  bitter  almond  oil. — May  be 
regarded  as  the  aldide  of  benzilic  acid  (Laurent,  Mkthode  de  Chimiej  108). 

Decampodtions.  1.  The  vapour  passed  through  a  red-hot  tube  is 
converted  into  bitter  almond  oil.  (Gerhardt,  TraUe^  8,  277.)  [?  J.  L.]. 
—  Bums  in  the  air  with  a  clear  luminous  flame.  —  3.  Heated  m  chlorine 
gas,  it  yields  benzile  and  hydrochloric  acid.     (Laurent.) 

C»H"0<  +  2C1  «  CMH»0*  +  2HC1. 

4.  In  contact  with  bromine,  it  becomes  heated  to  the  boiling  point  and 
gives  off  a  large  quantity  of  hydrobromic  acid;  and  after  the  excess  of 
bromine  has  been  expelled  by  heat,  there  remains  a  brown  viscid  liquid 
which  smells  like  bromide  of  benzoyl,  but  does  not  solidify  like  that 
compound.  On  dissolving  it  in  alkali  and  adding  hydrochloric  acid, 
flakes  separate  consisting  of  delicate  needles,  which  are  neither  benzoin 
nor  benzoic  acid.  (^^  &hler  Sc  Liebig.)  [Probably  benzile.  L.]  5.  Heated 
with  strong  nitric  acid,  it  yields  benzile,  with  evolution  of  nitric  acid. 
(Zinin.) 

C^WH>*  +  N0»  «  C»HWO*  +  2U0  +  N0». 

6.  It  is  violently  attacked  by  pentachloride  of  phosphorus,  with  forma- 
tion of  chlorophosphoric  acid,  and  of  various  products  difficult  to  obtain 
in    the    pnre    state.      (Cahours,  N",  Ann.    Ohim.  Phys,   23,   351.)  — 

7.  With  oil  of  vitriol,  it  forms  a  violet-blue  solution,  which  soon  turns 
brown,  and  when  heated,  first  becomes  green,  then  black  and  gives  off 
sulphurous  acid.  (Wohler  k  Leibig.)  —  8.  Benzoin  is  not  altered  by 
boiling  potash-ley,  (Wohler  Sc  Liebig.)  Boiled  with  alcoholic  potash, 
it  yields  benzilio  acid  [together  with  a  vx>latile  body  having 'the  odour 
of  naphthalin.  J.  L.],  (with  evolntion  of  hydrogen,  according  to  Ger- 
hardt,  TraU4  3,  277).  Fnsed  with  hydrate  of  potash,  it  forms  benzoic 
acid  and  gives  off  hydrogen.  (Wohler  &  Liebig.)  —  9.  In  contact  with 
aqueous  ammonia  for  two  months,  it  forms  benzoTnamide;  with  alcoholic 
ammonia,  it  yields  benzoinam,  benzoTnamide,  and  varions  products  diflicnlt 
to  obtain  in  the  pure  state.  Lanrent  passed  ammoniacal  gas  into  absolnte 
alcohol  in  which  benzoin  was  immened;  after  4  or  5  months,  the  mixture 
contained:     1.  BenzoYnam ;   2.  A  body  crystallising  in  rhombie  taiblev 
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and  solable  in  800 — 1000  pts.  of  alcohol;  3.  Microscopic  needles  which 
appeared  to  be  benzoinamide;  4.  Crystalline  grains,  which  dissolved  with 
tolerable  facility  in  alcohol;  5.  A  soft  resin  which  dissolved  easily  in 
alcohol^  very  easily  in  ether;  5  and  part  of  4  remain  dissolved  in  the 
liquid.  —  Hydrosulphate  of  ammonia  does  not  appear  to  act  upon  benzoin. 
(Laurent) 

Combtnatums.  Benzoin  is  insoluble  in  cold  water,  but  dissolves 
sparingly  in  boiling  alcohol,  and  crystallises  in  slender  needles  on 
cooling.     (Wohler  A  Liebig.) 

It  dissolves  in  hot  alcohol  more  readily  than  in  cold  alcohol.  (Wohler 
&  Liebig.) 


T.  Acetyl-benzoin.  * 

C"H"0«  =  C*H*0«,C»H»0*  =  (7«H"(C*H»0»)0*. 

ZiNiN.    Ann.  Fharm.  104,  120. 

Formation  and  Preparation,  By  the  action  of  chloride  of  acetyl  on 
benzoin.  —  When  chloride  of  acetyl  is  poured  upon  benzoYn  (3  pts.  of 
the  former  to  4  pts.  of  the  latter)  the  action  begins  bat  slowly  at  ordinary 
temperatures;  but  on  heating  the  mixture  to  40°  or  50°,  the  benzoin 
dissolves,  with  evolution  of  hydrochloric  acid.  The  heat  must  not  be 
raised  above  50°  till  the  solution  is  complete,  as  otherwise  the  mass  turns 
black  and  becomes  difficult  to  purify.  If  the  solution  be  then  heated 
over  the  water-bath  till  nothing  more  is  evolved  at  100^;  the  product 
(whose  weight  amounts  to  about  f  of  that  of  the  benzoin  used)  slowly 
solidifies  on  cooling  to  a  crystalline  mass  which  dissolves  readily  in 
alcohol  and  ether,  and  may  be  recrystallised  therefrom. 

Properties.  Crystallises  from  the  ethereal  solution  by  slow  evapora- 
tion in  large  rhombic  prisms  and  six-sided  tables;  from  the  hot  alcoholic 
solution  in  thin  shining  crystals.  Melts  below  100^,  forming  a  colourless 
liquid  which  thickens  on  cooling,  and  remains  viscid  for  a  long  time,  but 
afterwards  solidifies  in  a  gummy  mass,  and  slowly  changes,  especially 
in  thin  layers,  into  a  white  crystalline  mass. 
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The  substance  analysed  was  recrystalliaed  from  alcohol  and  ether. 

The  compound  is  not  acted  upon  by  sulphuric  or  hydrodilorio  add. 
Strong  nitric  acid  produces  with  it  a  mixture  of  two  nitro-products  in 
the  form  of  a  viscid,  transparent,  nearly  colourless  mass,  insoluble  in 
water,  but  dissolving  easily  in  alcohol  and  still  more  in  ether;  the  ethereal 
solution  deposits  a  nitro-compound  in  crystalline  cmsts.  —  Acetyl-benzoin 
is  not  acted  upon  by  aqueous  potash,  but  with  alcoholic  potash  it  yields 
a  mixture  of  acetate  and  benzoate  of  potash. 

Insoluble  in  water,  but  dissolves  readily  in  alcohol  and  ethery  warm 
alcohol  dissolving  nearly  twice  its  weight  of  the  compound. 
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%'  Benzoyl-benzom. 

C*»H«0«  =  C"'H*0«,0»H»0*  =  C^H»(C"H»0»)0*. 

ZiMjf.     Ann.  Phai^m,  102,  110. 

Fo7*mation  and  Pt'eparcUion,  By  the  action  of  chloride  of  benzoyl 
on  benzoin.  No  action  takes  place  at  ordinary  temperatures,  bat  if  tae 
mixture  be  heated  till  the  benzoin  is  completely  dissolved  and  no  more 
hydrochloric  acid  is  evolyed,  even  at  a  temperature  near  the  boiling  point 
of  chloride  of  benzoyl,  a  slightly  yellowish  oily  liqnid  is  obtained,  which 
on  cooling  deposits  benzoyl-benzoin  in  warty,  laminar,  crystalline  masses, 
and  if  the  proportion  of  chloride  of  benzoyl  is  not  too  great,  the  entire 
liquid  sometimes  solidifies  into  a  white  mass.  To  purify  this  product,  it 
is  poured  while  yet  liquid  into  cold  alcohol  of  75  per  cent  (in  which  it 
dissolves  but  sparingly)  and  diffused  through  it  by  brisk  agitation;  it  is 
thereby  obtained  in  the  form  of  a  crystalline  powder,  which  is  separated 
from  the  liquid  when  quite  cold  and  washed  on  a  filter  with  cold  alcohol. 
—  The  quantity  of  benzoyl-benzoi  n  obtained  is  alwaji  the  same,  viz. .  1  At.,  whether 
1, 2  or  3  At.  chloride  of  benzoyl  be  used  to  1  At.  benzoin ;  bat  if  only  I  At.  ehloride  of 
benzoyl  be  used,  it  is  necessary  to  heat  the  mixture  more  strongly  and  for  a  longer  time, 
and  it  is  then  apt  to  turn  dark  yellow  or  even  brown. 

Properties.  Crystallises  on  cooling  from  boiling  alcohol  in  thin 
colourless  needles  resembling  benzoin,  and  from  ether  by  spontaneous 
evaporation  in  large  shining  rhombic  prisms.  Melts  at  125°,  forming  a 
colourless  liquid  which  on  cooling  becomes  viscid  and  tenacious  and  then 
solidifies  in  an  amorphous  mass,  which  becomes  opaaue  and  crystallises 
slowly  when  left  to  itself,  more  quickly  when  rubbea  with  a  hard  body, 
and  still  more  when  warm  alcohol  or  ether  is  poured  upon  it. 

Zinin. 
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Decompositions.  The  compound  is  not  acted  upon  by  hydrochloric  or 
by  dilute  sulphuric  acid,  but  strong  sulphuric  acid  decomposes  it  with  the 
aid  of  heat.  Chlorine  has  no  action  upon  it  even  in  the  melted  state.  — 
With  nitric  acid  it  forms  nitrobenzoyl-benzoin,  C*'fl"XO*.  Aqueous 
potafih  does  not  act  upon  benzoyl-benzoin,  but  alcoholic  potash  dissolves 
rt  with  violet  colour,  and  when  the  action  assisted  by  boiling  is  complete, 
a  mixture  of  benzoate  and  benzilate  of  potash  is  obtained. 

Chmhinations.  Insoluble  in  water,  very  sparinglpr  soluble  in  cold 
aleohol,  but  dissolves  in  six  times  its  weight  of  boiling  80  per  cent, 
alcohol.  Dissolves  readily  and  abundantly  in  ether,  especially  when 
heated. 

Dissolves  without  decomposition  in  chloride  of  benzoyl. 
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%  Nitrobenzoyl-benzom. 


ZiNiN.    Ann.  Pharm.  102,  118. 

5^  Formaiion  and  Preparation.  By  the  action  of  faming  nitric  acid  on 
benzojl-benzoYn.  —  When  benzoyl-benzoTn  is  added  to  nitric  acid  (either 
colourless  or  yellow)  of  sp.  1*51,  heat  is  erolved  and  the  substance 
melts;  if  onlj  a  small  quantity  of  nitric  acid  is  present,  the  benzoyl- 
benzoTn  dissolves  in  it  on  the  application  of  heat,  and  separates  out 
again  in  its  original  state  on  cooling;  but  if  1^  pts.  or  more  of  nitric  acid 
be  added  to  1  pt.  of  benzoyl-benzoTn,  the  latter  aissolves  without  external 
heating,  and  with  scarcely  any  evolution  of  red  vapours;  and  on  pouring 
the  yellowish  solution  into  cold  water,  a  resinous  body  is  deposited  which 
is  hard  while  cold,  but  melts  easily  in  hot  water.  This  substance  is 
washed  with  water  as  long  as  the  water  thereby  acquires  a  yellowish 
colour  and  acid  reaction,  and  the  washed  product  (amounting  to  f-  of  the 
benzoyl-benzoin  nsed^  is  treated  with  cold  ether,  which  dissolves  a  por- 
tion and  leaves  nitrooenzoyl-benzoin  in  the  form  of  a  crystalline  powder 
amounting  to  rather  more  than  half  the  weight  of  the  oenzoyl-benzoin; 
it  is  purified  by  recrystallisation  from  boiling  alcohol.  —  The  ethereal  solu- 
tion  leaves  on  eTaporation  a  thick  oil,  sparingly  soluble  in  alcohol,  which  appears  also 
to  be  a  nitro-compound. 

Properties.  Crystallises  from  boiling  alcohol  in  white  shining  scales 
composed  of  rhombic  plates  aggregated  in  scalariform  groups.  Melts  at 
137^,  forming  a  colourless  liquid,  which  solidifies  at  110°,  in  a  granular 
mass  like  starch-sugar;  in  thin  layers  it  solidifies  to  a  gummy  mass,  which 
however  quickly  becomes  opaque  and  crystalline  when  rubbed  with  a 
hard  body. 
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The  compound  is  insoluble  in  water.  Strong  nitric  acid  dissolves  it 
readily  and  in  large  quantity,  especially  at  a  gentle  heat,  and  without 
decomposition;  but  on  Doiling  the  liquid,  a  new  body  is  formed,  which 
dissolves  pretty  readily  in  ether,  but  is  less  soluble  in  alcohol  than  the 
nitrobenzoylbenzoin,  and  separates  in  the  pulverulent  form  as  the 
solution  cools. 

Nitrobenzoylbenzoin  dissolves  in  12  pt&  of  boiling  alcohol,  and  sepa* 
rates  out  almost  completely  on  cooling:  it  is  insoluble  in  ether.    IT. 
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Stilbous  Acid.   c~ffW? 

RoBiQUBT  &  BouTHON  Charlard.     (1830.)    Ann,  Chim.  Phys,  44,  371. 
LiEBio  k  WiNCKLER.    Ann.  Pharm,  IS,  324;  Pogg,  41,  389. 
LiBBiG  &  Pelouzb.     Ann.  Pharm.  19,  289;  Ann.  Chim.  Phys.  63,  145. 
Laurent.     Ann,  Chim,  Phys,  65,  193;  J.  pr.  Chem.  12,  416. — N.  Ann. 

Chim.  Phys.  1,  309;  Ann.  Pharm.  38,  335.— -ffev.  scientif.  10,  120; 

J,  pr,  Chem.  27,  SlO.—Rev.  scimt,  16,  373;  J.  pr.  Chem,  35,  429.— 

Cornet,  rend,  22,  789. 
Laurent  &  Gerhardt.     Compt,  chim.  1850,  117. 

Stxlbinige  S&urCt  benzoesctures  Bittermandeldl,  benzoeaaurer  Benzoylwasterstoff, 
Benzoate  d*hydmre  de  benzoile,  Acide  9tilbeux,  Suroxide  de  gtUbHe, — Appean  to 
have  been  first  observed  by  Stange  {Repert.  14,  369)  in  bitter  almond  oil  whidi  had 
been  treated  with  chlorine  gas,  bat  was  first  recognised  as  a  peculiar  substance  distinct 
from  bensoln  by  Liebig  &  Winckler^ 

FamuUion.  By  treating  bitter  almond  oil,  cberry-kemel  oil,  or  lanrel 
oil,  containing  pnissio  acid  vith  moist  chlorine  gas  (Robiquet  &  Boutron 
Charlard,  Liebig  d;  Winckler,  Laurent),  —  or  with  faming  oil  of  vitriol 
(Laurent),  —  or  with  chloride  of  sulphur.    (Laurent.) 

Preparation,  1.  Moist  chlorine  gas  is  absorbed  by  bitter  almond  oil 
(or  laurel  oil),  with  considerable  rise  of  temperature,  and  the  clear 
greenish  yellow  liquid  saturated  with  chlorine  deposits,  after  a  few 
hours,  small  crystals  which  often  cause  the  entire  liquid  to  assume  the 
form  of  a  compact  solid  mass.  On  treating  this  mass  with  ether,  a 
white  crystalline  powder  remains  undissolved.  (Robiquet  &  B.  Charlard, 
Liebig  &  Winckler.)  —  2.  When  three  measures  of  commercial  bitter 
almond  oil  are  mixed  with  one  measure  of  fuming  oil  of  vitriol,  great 
heat  is  evolved;  and  the  brown  liquid  thickens  and  solidifies  in  the 
cold  to  a  crystalline  mass,  which,  on  being  shaken  with  water,  separates 
into  two  layers;  the  lower  consisting  of  sulphuric  acid  with  a  small 
quantity  of  bitter  almond  oil,  while  the  upper  is  semi-solid  and  yields, 
when  treated  with  a  small  quantity  of  ether-alcohol — which  takes  up 
any  bitter  almond  oil  that  may  have  remained  unaltered — a  white  crys- 
talline powder,  which,  when  recrystallised  from  hot  alcohol,  forms  either 
rectangular  prisms  or  slender  needles.  (Laurent.)  —  3.  Bitter  almond 
which  did  not  yield  any  product  when  subjected  to  the  process  just 
described,  was,  after  being  treated  with  oil  of  vitriol,  immediately  mixed 
with  ether,  and  gradually  neutralised  with  ammonia  ;  an  oily  layer  then 
separated,  which  solidified  after  a  while,  and  yielded  rectangular  prisms 
when  boiled  with  alcohol  (Laurent.)  — *  4.  Bitter  almond  oil  becomes 
strongly  heated  in  contact  with  chloride  of  sulphur,  and  evolves  hydro- 
chloric acid;  and  if  the  oily  product  containing  a  few  needles,  be  treated 
after  a  few  hours  with  a  mixture  of  ether  and  alcoholic  ammonia,  three 
lasers  are  formed,  the  lower  of  which  is  a  thick  mass  chiefly  consisting 
of  sulphur,  the  middle  an  alcoholic  solution  of  sal-ammoniac,  and  the 
upper  an  ethereal  solution  of  unaltered  bitter  almond  oil  and  stilbous 
acid.     (Laurent) 

Preparation,      Crystallises  in  two  different  forms  :     the  products 
1,  3  and  4,  and  sometimes  also  2,  crystallise  in  dazzling  white,  transparent 
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rectangular  prisms,  whose  terminal  faces  are  replaced  by  two  faces 
intersecting  one  another  at  an  obtuse  angle  and  resting  on  the  horizontal 
edges  of  the  prisms;  one  of  these  faces  generally  predominates  and  gives 
the  crystals  the  aspect  of  an  oblique  rectangular  prism.  (Liebig  <fe 
Winckler,  Laurent.)  The  crystals  obtained  by  (2)  are  small  rhomboYdal 
prisms  whose  terminal  faces  are  replaced  by  two  faces  intersecting  at  an 
acute  angle  and  resting  on  the  edges  of  the  prism.  (Laurent.)  The 
two  forms  cannot  be  made  to  pass  one  into  the  other  by  recrystallisation 
from  hot  alcohol;  but  if  the  rectangular  crystals  be  kept  for  a  few 
seconds  in  the  melted  state  and  then  dissolved  in  hot  alcohol,  the  solu- 
tion on  cooling  deposits  the  rhomboidal  prisms.  (Laurent.)  The  suit 
melts  when  heated  at  about  160°  (Robiquet  &  B.  Charlard)  without 
volatilising,  and  solidifies  on  cooling  in  an  opaque  radiated  mass  or  a 
transparent  gum.  (Laurent.)  Tasteless  and  nearly  inodorous;  without 
action  on  vegetable  colours. 


I. 

42  C. 
18  H. 

8  0. 


Formul^B  and  CalculatioM  according  to  : 


Liebig. 

252     75-45 

18     5-39 

64     19-16 


IL 

56  C. 
24  H. 
10  O. 


336 
24 
80 


Laurent. 

70-36 

5-46 

18-18 


C«H»H)8  .... 
IIL 

334    100-00 

Laurent  &  Gerhardt. 

264    76-30 

18    5-20 

64    18-50 

C«H2*0W.... 

IV. 

30  C 

12  H 

440    ... 

180    ... 
12     ... 
48     ... 

100-00 

75-0 

18  H 

5-0 

8  0 

6  O 

20-0 

C<*HWO«  ....  346 


100-00 


C»H"0«  ....  240 


....M.. 


1000 


Analyict  according  to : 


Liebig. 

Liebig  & 
Pelouze. 

d. 

a. 

b,                     c. 

C... 

•••#••••• 

74-59    

v*4«     

...     74-86     74-92 

...      5-66    5-69 

Laurent. 

75-27 

6-64 

e. 

74-2 
5-6 

....     74-4 
....       5-4 

...,     74-6    ....     75-0    .... 

....         o'o      ....         0-4      .... 

75-82     ....     76-20 

H  .... 

••■«•!•■ 

5-47     ....       5-45 

For  the  analyses  a,  b,  c,  d  and  i,  the  substance  was  prepared  by  (1) ;  for 
e,/,  fff  h  and  i,  by  (2)  ;  the  analysis  i,  was  made  by  Laurent  eight  years  later  than  the 
rest.— Calculation  I,  is.  founded  on  analyses  a  ...  A>  and  regards  the  substance  as 
benxoate  of  hydride  of  benzoyl,  2C^*H^0*,0*HHy* :  II,  is  founded  on  the  analyses  f ,  k, 
and  assumes  the  formula,  30^*HHy^,0*H^O*.  iiaurent  &  Gerhardt  obsenre  (Compt. 
chim,  1850,  117),  that  these  views  do  not  explain  the  formation  of  the  compound  by 
the  action  of  oil  of  vitriol,  and  they  suggest  that  its  formation  takes  place  with  the 
agency  of  hydrocyanic  acid  (like  the  formation  of  mandelic  acid)  as  represented  by  the 
following  equation  (Calculation  111): 


3C"HH)»  +  CNH  +  2H0  =  C«H«K)*  +  NH^; 


n2 
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at  the  same  time  they  direct  attention  to  the  decompontion  (4).  Calculation  IV, 
agrees  better  with  the  greater  number  of  the  analyses.  According  to  this  Tiew,  the 
action  of  the  oil  of  vitriol,  or  of  the  hydrochloric  acid  resulting  from  the  moist  chlorine 
converts  the  hydrocyanic  acid  into  formic  acid,  which  unites  with  2  At.  bitter  almond 
oil  or  I  At  benxoln,  while  2  At.  water  are  separated  (compare  Decomposition  4,  and 
the  potash-compound) : 

C»H»0«  -  CWHO«  -  C»IPO<  -  2H0. 

The  formation  of  benzoic  add  on  heating  the  compound  with  alcoholic  potash  does  not 
necessitate  the  assumption  that  the  compound  actuaUy  contains  bensoic  add,  inasmuch 
as  that  add  is  produced,  under  the  same  circumstanoesy  from  bitter  almond  oil.  (p.  23). 

Decompositions,  1.  Stilboas  acid  yields  by  distillation  first  a  yel- 
lowish, then  a  greenish  oil,  which  dissolves  in  ether,  leaving  elongated 
lamiDSB.  (Laurent  )  —  2.  Chlorine  gas  passed  through  fused  stilbous  acid 
forms  hydrochloric  acid  and  an  oil  which  solidifies  partially  after  a  while, 
and  is  partly  dissolved  when  boiled  with  water;  the  solution  on  cooling 
yields  small  right  rectangular  prisms,  which  crystallise  in  the  same  form 
after  fusion,  burn  with  a  flame  which  has  no  green  edges  —  therefore 
do  not  contain  chlorine  —  may  be  volatilised  without  decomposition 
(therefore  are  not  mandelic  acid,  L.),  and  form  with  nitric  acid,  a  solu- 
tion, yielding  by  evaporation  a  substance  which  dissolves  in  alcohol  and 
ether  as  well  as  in  ammonia,  but  does  not  appear  to  be  a  definite  com- 
pound. The  portion  of  the  oil  insoluble  in  boiliog  water  dissolves  in  alcohol  and  in 
ether,  and  for  the  most  part  also  in  boiling  potash,  ^e  still  hot  potash-solution  forms 
when  saturated  with  acids,  a  laminated  crystalline  precipitate,  which  melts  when  heated, 
solidifies  in  a  fibrous  mass  on  cooling,  dissolves  in  alcohol  and  ether,  but  does  not 
consist  of  benzoic  add  [stilbesic  add?    L.]     (Laurent).  —  3.  Stilbous  acid  is 

slowly  decomposed  by  boiling  nitrie  add,'  the  solution  does  not  contain 
benzoic  acid.  (Laurent.)  —  4.  Heated  with  oil  of  vitriol,  it  gives  off 
carbonic  oxide;  and  the  residue  treated  with  water  yields  a  thick  brown 
mass,  which  smells  like  bitter  almonds,  and  dissolves  partially  in 
ammonia.  —  5.  Boiled,  with  alcoholic  potash,  it  yields  benzoate  of  potash. 
(Liebig.)  ^-<  6.  In  contact  with  alcoholic  ammonia  it  remains  unaltered. 
(Laurent.) 

ComhhuUfions.  StUhiU  of  Potasli.  —  Formed  by  the  action  of  very 
strong  potash-ley  on  stilbous  acid,  as  an  oily-liquid,  which,  when  exposed 
to  the  air,  gives  off  8  or  10  per  cent,  of  water,  and  solidifies  in  a  fibrous 
mass,  which  at  a  temperature  somewhat  above  100^,  gives  off  25  p.  c. 
(about  10  At.)  water  and  leaves  a  solid  tnmefied  mass  containing 
17*1  p.  c.  potash. 

Laurent* 

CWH"0*  231-0    ....    83-04 

KO  47-2    ....     16-96    17*2 

C»H"KO«   ....  278-2     ....  100-00 

If  the  compound  were  C^H'^KO"  (according  to  I),  it  should  contain  12*68  per  cent, 
of  potash,  whereas  the  formula  CH^K'O^  (according  to  II),  or,  aooording  to  Lanrent, 
C»HiiKO*,  requires  18*28  p.c  KO,  and  the  formula  C^K^TKO"  (acconliDg  to  III), 
requires  12  p.  c.  KO. 

Stilbous  acid  is  insoluble  in  cold  alcohol,  but  dissolve  sdbu.iidautly  iiX 
hot  alc<Aol,  and  readily  in  ether. 
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Stilbesic  Acid. 

Laurent.    JRev.  9cienL  16,  387;  J,  pr.  Ckeni,  B5,  430. 
Laubent  &  Gerhajidt.    GampC.  chim,  IS50, 117. 

Aeide  Miilbeseux,  Sttraxide  de  giiibhe. 

When  bitter  almond  oil  is  treated  with  chlorine  gas^  aided  by  heat 
towards  the  end  of  the  process,  the  whole  solidifies  on  coolinii:  into  a 
crystalline  mixture  of  benzoic  acid,  stilbesic  acid,  a  body  crystallising  in 
slender  needles,  and  chloride  of  benzoyl;  and  if  the  chlorid!e  of  benzoyl 
be  allowed  to  drain  on  a  funnel  stopped  with  coarsely  pounded  glass,  the 
mass  pressed  between  paper  and  treated  with  cold  ether-alcohol,  stilbesic 
acid  remains  behind,  and  may  be  crystallised  by  solution  in  boiling 
ether  and  spontaneous  evaporation. 

Oblique  rhombic  prisms.  Fig,  84,  without  /  and  i;  Jig.  84  without 
/and  m;  t  :  m  =  126°  30';  m  :  u  =z  138°;  u  :  u  =:  96'';  a  :  m  =  96. 
Melts  at  145°,  and  if  the  whole  has  not  been  fused,  solidifies  at  the  same 
temperature,  but  after  complete  fusion,  not  till  cooled  down  to  the  ordi- 
nary temperature,  forming  a  transparent  gum  which  when  carefully 
heated,  slowly  crystallises  in  opaque  radiated  nodules. 

Laarent.. 

^o  v/   .••••■•••M«*«i.    lOo      ....      /JL'oU /I'do 

10  H 10     ....      4-23     4-33 

7  0 56     ....     23-92     24*09 

C^H^cy   234     ....  100-00     lOO'OO 

Laurent  sopposes  that,  in  the  formation  of  stilbesic  acid,  2  At.  bitter  almond  oil 
have  taken  ap  1  At.  oxygen  to  form  stilbons  acid,  and  that  in  this  compound  2  At.  H 
are  replaced  by  O,  water  being  at  the  same  time  decomposed :  for  although  the  chlorine 
used  was  dry,  the  hydrochloric  acid  vapours  above  the  oil  had  nevertheless  condensed 
moisture  from  the  sir.  This  view  takes  no  account  of  the  decomposition  by  oil  of 
vitriol.  According  to  Laurent  &  Gerhardt,  the  prussic  acid  contained  in  the  bitter 
almond  oil  exerts  an  influence  on  the  formation  of  stilbesic  as  well  as  of  stilbons  acid. 
Any  more  definite  conclusion  appears  for  the  present  unattainable. 

Stilbesic  acid  yields  by  distillation  an  oil  which  on  cooling  deposits 
crystals,  apparently  a  product  of  decomposition.  (Laurent.)  —  Heated 
with  oil  of  vitriol,  it  gires  off  carbonic  oxide  gas;  water  added  to  the 
residue  separates  benzoic  acid.  (Laurent  &  Gerhard t.)  —  It  dissolves 
in  potash  and  in  ammonia  and  is  precipitated  therefrom  by  water. 
(Laurent.) 

Stilhesate  of  Silver,  —  The  boiling  ammoniacal  solution  mixed  with 
nitrate  of  silver  forms  shining  scales.     (Laurent.) 

Laurent. 

CWH807  232    ....    51-79 

2  Ag    216     ....     48-21     48*7 

CMH«Ag«07 448     ....  100-00 

The  acid  dissolves  very  sparingly  in  alcohol  and  in  ether*  The  sola* 
tion  does  not  redden  litmus.    (Laurent.) 
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The  solution  in  etber-alcohol  obtained  in  the  preparation  of  stilbesic 
acid  yields  by  evaporation,  benzoic  acid  and  slender  needles.  These 
when  freed  from  benzoic  acid  by  dilute  ammonia  and  purified  by  recrys- 
tallisation  from  cold  ether,  form  long,  shining,  needle-shaped  crystals 
united  in  tufts;  after  fusion,  they  solidify  in  an  amorphous  mass,  which 
when  gently  heated  crystallises  in  microscopic  spherical  nodules.  These 
crystals  disi?olve  in  boiling  ammonia  and  are  precipitated  therefrom  by 
acids.  (Laurent.)  When  distilled,  they  yield  another  substance  which 
crystallises  in  distorted  needles. 


Ben2dlic  Acid. 

C»H"0«  =  C»H»0*,0*. 

LiEBio.    (1888.)    Ann,  Fharm.  25,  25. 
ZiNiN.     Ann.  Fharm,  31,  329. 

Aeide  HUbigu€t  Stilbinedure. 

Formation  and  Freparation.  Hot  alcoholic  potash  is  added  to  benzoin 
or  [better,  J.  L.]  to  benzoyl,  till  a  fresh  addition  no  longer  causes  any 
blue  colouring;  the  alcohol  is  then  driven  off,  and  the  alkaline  liquid 
diluted  with  water,  mixed  at  the  boiling  heat  with  excess  of  hydrochloric 
acid,  and  filtered  from  any  oil  or  resin  that  may  be  separated.  The 
filtrate  becomes  milky  on  cooling  and  deposits  crystals  of  the  acid. 
(Liebig.)  Benzile  or  benzoin  is  dissolved  in  boiling  and  tolerably  con- 
centrated alcoholic  potash,  in  such  quantity  as  to  leave  the  liquid  dis- 
tinctly alkaline.  The  mixture  is  then  boiled  till  a  portion  of  it  mixes 
with  water  without  turbidity;  the  liquid  evaporated  to  dryness  over  the 
water-bath;  the  residue  exposed  to  air  rich  in  carbonic  acid  till  the 
potash  is  completely  saturated  with  that  acid  [the  conversion  of  the 
caustic  potash  into  carbonate  may  however  be  better  effected  by  adding 
carbonate  of  ammonia  before  evaporating;  J.  L],  the  mass  treated  with 
alcohol;  the  solution  separated  from  the  carbonate  of  potash,  mixed  with 
water;  the  alcohol  distilled  off,  the  remaining  liquid  boiled  with  animal 
charcoal  till  it  becomes  colourless  or  retains  only  a  slight  yellowish  tint, 
and  then  filtered;  the  charcoal  washed  with  hot  water;  and  the  solution 
left  to  evaporate  to  the  crystallising  point.  The  crystallised  potash-salt 
is  dissolved  in  water;  the  solution  poured  into  an  excess  of  boiling  and 
largely  diluted  hydrochloric  acid;  and  the  mixture  boiled  till  the  turbi- 
dity produced  on  mixing  has  completely  disappeared.  If  the  liquid  be 
then  left  to  cool  slowly,  it  becomes  opalescent  and  filled  with  long  needlea 
of  benzoic  acid.     (Zinin.) 

^  Properties.  Hard,  shining,  transparent  needles.  Inodorous.  Has  a 
sourish,  bitter,  metallic  taste.  Melts  at  120°,  forming  a  colourless  liquid. 
(Zinin.)     Has  a  strong  acid  reaction. 

Liebig.  Zinin. 

28  C 168  ....  73-63  73-09  ....  73-14 

12  H  .,  12  ....   5-26  5-35  ....  531 

6  0 48  ....  21-06  21-56  ....  2155 


C28Hi'0« 228  ....  100-00  lOO'OO  ....  lOdOO 
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DeoomposUums,  1.  Heated  above  the  melting  point,  it  tuma  red^ 
and  emits  a  peculiar  odour  and  a  yiolet-red  vapour,  which  condenses  into  a 
brown-red  oil  having  a  burning  sharp  taste,  distilling  without  alteration, 
insoluble  in  water,  but  dissolving  easily  and  with  red  colour  in  alcohol  and 
ether;  the  solution  is  rendered  turbid  by  water,  but  not  decolorised,  it  is 
decolorised  by  potash  ammonia  and  nitric  acid,  but  not  by  hydrochloric  or 
sulphuric  acid.  (Zinin.) —  2.  To  oil  of  vitriol,  benzilic  acid  and  its  salts 
impart  a  fine  carmine  colour^  which  is  not  easily  destroyed  by  heat;  it  dis- 
appears on  addition  of  water,  but  reappears  on  evaporation.  (Liebi^, 
Zinin.)  —  3.  With  pentachloride  of  phosphorus,  it  yields  phosphoric  acid, 
chlorophosphorio  acid,  and  chlorobenzile.  (Cahours.)  —  4.  Benzilate  of 
potash  when  strongly  heated,  gives  off  white  vapours  which  condense  to  a 
colourless  oil,  smellmg  like  naphthalin,  having  a  rough  burning  taste,  dis- 
tilling without  alteration,  easily  soluble  in  alcohol,  and  precipitated  there- 
from by  water.  The  residue  contains  charcoal  and  carbonate  of  potash. 
(Zinin.) 

ConUnnatioTis.  The  acid  dissolves  sparingly  in  cold,  more  readily  in 
boiling  water. 

It  dissolves  in  hot  nitric  acid,  and  is  precipitated  unaltered  by  water. 
(Zinin.) 

BeniikUe  of  Potash,  —  (Preparaiifm^vid.  ntp.)  Colourless  transparent 
crystals,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether.  The 
i^ueous  solution,  evaporated  at  a  strong  heat,  solidifies  in  a  mass  con- 
sisting of  narrow  tables.  Mdts  above  200^  forming  a  colourless  liquid, 
which  solidifies  on  cooling.     It  is  decomposed  at  a  high  temperature 

(vid.mp.) Anhydrous.      Contains  17 '59  per  cent,   of  potash,  and  is 

therefore  C»*H"KO«.    (Zinin.) 

Bermlate  of  Lead.  —  Obtained  by  dropping  a  solution  of  neutral 
acetate  of  lead  into  the  aqueous  acid  as  long  as  any  precipitate  is  pro- 
duced. White  powder,  unalterable  at  100'';  when  heated,  it  melts  into 
a  red  liquid  and  gives  off  violet-red  vapours.  Dissolves  to  a  slight 
extent  in  hot  water.  Contains  82*87  per  cent,  of  oxide  ai  lead,  and  is 
therefore  C«H"PbO».     (Zinin.) 

BenzUate  of  Silver.  —  Obtained  by  precipitating  nitrate  of  silver 
with  the  ammonia  or  potash  salt.  White  crystalline  powder.  At  100", 
it  assumes  a  smalt-blue  colour,  without  loss  of  weight,  but  after  some 
time  becomes  brown -red  and  begins  to  decompose;  at  a  higher  tempera- 
ture it  melts,  gives  off  violet-red  vapours,  and  leaves  metaUic  sQver. 
Slightly  soluble  in  hot  water. 


Ag 108 

28  C 168 

11  H    11 

6  0 48 

C*H7AgO«      ....  335     ....  10000  10000 

The  acid  dissolves  in  alcohol  and  in  ether 


Liebtg. 

Zinin. 

....      «}a*Z4      t»M«t.. 

32-25     ....    31-98 

....     5015 

49-53 

....      3-28 

8-37 

....     14-33 

15*12 
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Ghlorobenzile. 

C*C1H«0*  =  C«CiH",0*. 

Cahottrs.    (1849.)     i\r.  Ann.  Ckim,  Phys.   23,   350 ;    J.  pr.   Ghent. 
45, 146; — absir.  Ann.  Pharm,  70,  46. 

Peniaohloride  of  phosphorus  acts  violeutly,  with  the  aid  of  heat,  npon 
benzilic  acid,  a  large  qaantitj  of  hydrochloric  acid  being  evolved,  and  the 
product,  when  distilled,  yielding  chlorophosphorio  acid  at  Lll^  and  from 
250°  upwards,  chlorobenzile,  which  is  washed  with  cold  water,  dried 
by  chloride  of  calcium  and  rectified. 

Colourless  liauid,  heavier  than  water,  boiling  at  about  270°,  and 
having  a  powerful  odour. 

Cahours. 

28  C  168-0  ....  68-18  68*39 

11  H 11-0  ....  4-46  4-43 

CI 35-4  ....  14-35  1400 

4  O  32-0  ....  1301  13-13 

C=8H"C10^....  246-4    ....  10000    lOO'OO 

In  contact  with  moist  air,  it  is  quickly  converted  into  hydrochloric 
and  benzilic  acid.  With  hot  strong  potash-ley,  it  quickly  yields  chloride 
of  potassium  and  benzilate  of  potash.  With  ammonia  and  aniline  it 
forms  crystalline  products  (bensilamide  and  benzUanilide?). 


Benzile,    C«H"0*. 

Laurent.     (1835.)    Ann.  Chim.  Phtf$.  59,  402;  Ann.  Pharm,  17,  91; 

Pogg.  36,  501;  J:  pr.  Chem,  35,  46. 
LiEBTO.     Ann.  Pharm,  25,  25. 
ZiNiN.     Ann.  Pha^^n.  34,  \^%.—J,pr.  Clum.  33,  85. 
Gregory.     Chmpt.  chim.  1845,  308. 

Bmzoyl,  Bentsyl,  Soutosyde  de  StilbUe. 

FomuUian.  By  the  action  of  chlorine  or  nitric  acid  upon  benzoYn.— 
Gre^ry,  on  one  oceasioQ,  obtained  benziie.  in  attempting  to  prepare  benzoia  bj  heating 
bitter  almond  oil  with  hydrocyanic  add  and  alcoholic  potash. 

JPreparaiion.  1.  By  passing  chlorine  gas  over  fused  benzoin,  as  long 
as  hydrochloric  acid  is  evolved,  and  crystallising  the  product  from 
alcohol •  (Laurent.)  —  2.  When  1  pt.  of  dry  benzoin  is  gently  heated 
with  2  pts.  of  strong  colourless  nitric  acid,  nitrous  acid  is  copiously 
evolTed,  and  the  benzoin  melts  into  a  clear  yellow  oil  which  rises  to 
the  «ut£bce  of  the  liquid  and  consists  of  pure  benziie.     (Zinin.) 

Properties.  Yellowish,  nearly  colourless.  Crystallises  from  the 
alcoholic  or  ethereal  solution  by  spontaneous  evaporation  in  regular  six- 
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flided  prisms.  (P.  oo  P.  oP  or  R.  oo  R.)  {Fig.  137,  jig.  146.)  a  :  <t 
=  120*";  ?•*  and  »*  :  <r  =  134*';  r*  :  «r  s=  152.  The  crystals  com- 
monly have  In  the  middle  a  hollow  space  with  six  sides  parallel  to  the 
faces  of  the  prism.  (Laurent.)  Conchoidal  fracture.  After  fusion 
between  OO*'  and  92°,  it  solidifies  in  a  fibrous  mass.  Volatilises  without 
decomposition.     Inodorous  and  tasteless* 


28  C 

10  H 

168 
10 
32 

....     80*00    ... 
4-76    ... 

....      X9  Z4      ... 

Laurent.          Liebig. 
.....     79-61     ....     79-29 

4  O 

15-55     ....     15-98 

C»«H»0O«  .... 

210 

....  100-00    ... 

100-00    ....  100-00 

Decomposition.     1.  Bums  with  a   red   sooty  flame.      (Laurent.)  — 
2.  It  is  not  altered  by  boiling  with  nitric  acid.     (Laurent.)  —  3.  It  is  not 
decomposed  by  boiling  with  potash-ley  (Laurent);  but  when  boiled  with 
alcoholic  potash  it  turns  blue  and  forms  benzilio  acid.     (Liebig.)  — « 
4.  The  vapour  passed  over  red-hot  lime  yields  an  oil  and  a  small  quantity 
of  charcoal.      (Laurent.) — 5.  When  an  alcoholic  solution  of  beuzlle 
is  mixed  with  aqueous  ammonia,  a  white  fine-grained  precipitate   of 
azobenzile    (C^NH^'O')  is  produced;     at  the  same  time  benzoate   of 
ethyl  is  formed,  and  a  substance  which  dissolves   readily  in  alcohol, 
and    crystallises  in  small  needles.      The    latter  substance  is  formed 
in  larger  quantity  when  the  alcoholic  solution  of  benzile  is  gradually 
mixed  with  small  q[uantities  of  aqueous  ammonia,  and  kept  boilin?  all 
the  while,  till  the  liquid  becomes  turbid.     (Zinin.)     When  an  alcoholic 
solution  of  benzile  saturated  at  a  high  temperature,  is  saturated  while  yet 
warm,  with  dry  ammoniac.il  gas,  and  sufiered  to  cool  during  the  passage  of 
the  gas,  a  white  sediment  is  prodaced,  which,  in  the  course  of  24  hours, 
becomes  covered  with  small  needles,  while  other  products  remain  in 
solution.     The  products  thus  formed  are  imabenzil,  benzilimide,  benzilam 
and  an  oil  very  soluble    in    alcohoL       (Laurent.)  —  6.    Sulphuretted 
hydrogen  forms,  with  abundant  deposition  of    sulphur,  a  yellow  oil 
smelling  of  garlic;  this  oil,  however,  is  more  readily  formed  by  distilling 
benzoyl  with  hydrosulphate  of  ammonia.     (Zinin.).  .  By  the  action  of 
hydrosulphate  of  ammonia  on  benzile,  two  or  three  different  substances 
are  formed,  among  which  hydrobenzile    (p.  185)   occurs.      (Zinin.)— < 
7.  Benzile  fused  with  potassium  gives  off  violet  vapours  and  leaves  a 
carbonaceous  residue. 

Comhinations,  Insoluble  in  water.  Dissolves  in  hot  oil  of  vitriol 
and  is  precipitated  therefrom  by  water.    (Laurent) 

Hydrocyanate  of  Benssile,  —  When  to  a  solution  of  benzile  in  boiling 
alcohol,  there  is  added  a  quantity  of  nearly  anhydrous  prussic  acid  about 
eaual  to  that  of  the  benzile,  the  mixture,  on  being  left  to  itself,  deposits 
wnite  shining  rhombic  tables  produced  from  a  combination  of  the  rhombo- 
hedron  with  a  right  prism.     (Zinin.) 


32  C  

12  H 

202 
12 
28 
32 

....        Jo   7a        ... 

....        4**fo      ... 
....       l\I'££      ... 

....     11-68     ... 

Zinin. 

72-96 

4'58 

2  N 

10-39 

4  0 

12-07 

C«HW0*,2C?NH  .... 

274 

....  100-00    ... 

100-00 
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Melts  and  decomposes  wben  heated,  leaving  a  residne  of  bensile. 
Heated  with  nitric  acid  or  ammonia,  it  yields  beniile.  The  alcoholic 
solution  mixed  with  nitrate  of  stiver  forms  cyanide  of  silver,  and  beniile 
crystallises  from  the  soiation.  The  alcoholic  solution  heated  with 
mercuric  oxide  reduces  it,  and  at  the  same  time,  the  presence  of  benzoate 
of  ethyl  becomes  perceptible.  The  compound  is  not  altered  by  boiling 
with  water  or  with  salts. 

Benzile  dissolves  readily  in  alcohol  and  in  ether. 


Appendix  to  BemUe. 

Hydrobenzne.    C«H"0». 

ZiNiN.    (1844.)    J.pr.  Chem.  33,  35. 

When  benzile  is  treated  with  hydrosulphate  of  ammonia,  two  or 
three  different  bodies  are  produced,  one  of  which  forms  ciystaLB  in  the 
shape  of  concavo-convex  lenses  united  in  spiral  ^eodes.  Melts  at  47° 
forming  a  colourless  liquid  which  may  be  distilled  without  alteration, 
and  solidifies  in  the  crystalline  foim  at  42°.  Smells  like  bitter  almond 
oil  and  has  a  sweetish  burning  taste. 

Zimn. 

28  C 168  ....  85-71  86-75 

12  H 12  ....   612  6-27 

2  O 16  ....   8-17  7-98 

C^Wny    196     ....  100-00     10000 

Boiled  with  nitric  acid,  it  forms  a  yellow  lesin^  which  is  not  com- 
pletely precipitated  by  water. 

It  is  not  altered  by  boiling  with  solution  of  potash.  It  does  not  give 
off  ammonia  when  fused  with  hydrate  of  potash.  It  dissolves  in  alcoholic 
potash,  and  appears  not  to  be  altered  by  boiling. 

It  is  but  slightly  attacked  by  chlorine  gas. 

Dissolves  readily  in  oil  of  vitriol,  and  is  precipitated  by  water  in  its 
original  state. 

Insoluble  in  water,  but  dissolves  readily  in  alcohol  and  etJier. 


Picril. 

C«NH"0*  or  C«NH«0*  (=  C*»NH^K>*,0«).  f 

Laurent.  (1844.)  JRev.  seimt,  18,  201;  J.  pr.  Chem,  S5,  448.— i\^.  Ann, 
Chim.  Phys.  19,  369;  J,pr.  Chem.  40,  407;  Ann.  Pharm.  62,  108. 

Preparation,  The  ethereal  liquid  from  which  crude  stilbene  (p.  167) 
has  separated  on  cooling,  yields  by  spontaneous  evaporation  a  very  dark- 
coloured  oil  and  brown  crystalline  grains  which,  after  the  addition  of  a 
small  quantity  of  ether,  must  be  separated  quickly  from  the  liquid.  The 
solution  still  yields  by  evaporation  a  few  more  crystalline  granules,  whicb 
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may  be  washed  witH  a  mixtore  of  ether  and  alcohol;  the  mother-liqnor 
is  again  left  to  evaporate  as  long  as  any  crystalline  grannies  separate. 
The  crystalline  grannies,  when  dissoWed  in  ether  and  several  times 
recrystallised,  yield  very  beautiful  colourless  crystals. 

Colourless  octohedrons  belonging  to  the  oblique  prismatic  system,  and 
having  their  summits  and  the  smaller  edges  of  their  bases  truncated. 
(  +  P  :  —  P  on  the  lateral  edges  =  112'';  —  P  ;  +  P  on  the  edges  of 
the  base  =  117°;  +  P  :  6oP  =  139^  30'  :  oP  :  +  P  =  133^  30'; 
oP  :  P  =  121°  30'. 

Melts  at  a  gentle  heat  and  solidifies  into  an  opaqne  gummy  mass  on 
cooling. 


Calculation  I. 

42  C 232  80-80 

N 14  4-50 

14  H...... 14  4-50 

4  0 32 10-20 


Calculation  IX. 

42  C 252  80-52 

N 14  4-47 

15  H 15  4-78 

4  0 32  10-23 

C^»NHi*0*    313     10000 


C«NHMO*   312 


100-00 


Analyse 

a.  b. 

C  80-80  80-45 

N 4-76 

H 4-59  ;..       4-70 

O 9-85 


8 


C. 

80-27 
4-77 


100-00 

From  analysis  a,  Laurent  formerly  deduced  the  formula  I,  according  to  which, 
picril  might  be  a  compoand  of  benzolone  and  cyanogen  (C«NH»*0*  «  C«H*H>*  +  CN) ; 
analysis  b  was  afterwards  made  with  somewhat  yellowish  crystals ;  e  with  perfectly 
colourless  crystals. 


Decompositums.  Pulverised  picril  immediately  forms  with  bromine 
a  gummy  mass,  a  small  quantity  of  hydrobromic  acid  escaping  at  the 
same  time.  The  product,  after  being  purified  from  free  bromine  by 
washing  with  water,  then  dissolved  in  ether,  reprecipitated  by  alcohol, 
and  freed  from  adhering  ether  and  alcohol  by  gentle  heating  in 
vacuo,  forms  a  colourless,  transparent,  brittle  resin,  which  contains 
61-36  p.  c.  C,  3*33  p.  c.  H,  and  24*30  p.  c.  Br.  and  according  to  Laurent, 
is  a  mixture  of  C*»NBrH»*0*  and  C«N  Br»H»»0*.  It  appears  to  be  capable 
of  distilling  partly  without  alteration,  but  at  last  a  small  quantity  of 
hydrobromic  acid  is  evolved,  and  charcoal  also  in  small  quantity  left 
behind.  —  CMai'ine,  aided  by  heat,  acts  like  bromine,  evolving  hydro- 
chloric acid,  and  forming  a  soft  resinous  mass  which  dissolves  readily  in 
ether  and  is  precipitated  therefrom  by  alcohol;  it  contains  68*2  p.  o.  C 
and  3-8  p.  c.  H^  and  is  therefore  a  mixture  of  C^NCIH^^  and 
C«NCPH»»0*. 

3.  Picril  boiled  with  nitric  acid  is  at  first  converted  into  a  yellow 
reeinons  mass,  which,  after  boiling  for  some  time,  dissolves  and  is  converted 
into  nitropicril.  —  4.  When  picril  is  boiled  with  aqueous  chronUe  acid,  a 
brown  mixture  is  produced,  partially  soluble  in  ether.  The  insoluble 
portion  may  be  sublimed  in  white  laminss  at  a  high  temperature. 


188  COMPOUNDS  CONTAINING  TWO  OR  MORE  At.  0*H«. 

5.  Picril  is  deoompoaed  by  paUusium  with  the  aid  of  heat,  and  ether 
extracts  from  the  prodact  a  body  which  crystallises  in  rhombs.  —  6.  It 
is  not  decomposed  by  boiling  with  alcoholic  potash. 

Picril  dissolves  very  readily  in  ether,  mnoh  less  readily  in  alcohol. 


Nitropicril. 

C*NX»H"0*  or  C«NX»H»K)*. 


Laurent,    loc,  cU* 


When  picril  is  boiled  with  nitric  acid  till  the  whole  u  dissolved,  the 
solution  on  cooling  deposits  a  yellow  somewhat  crystallino  powder^  a 
little  more  of  which  separates  on  addition  of  water. 

42  C  252    56-30 

4  N  56     12-50 

11  H  11     2-45 

16  O  123     28-75 


C«N^H"0»« 

252 
56 
12 

128 

...  447  

...  100-00 

42  C  

....  56-25  . 
....  12-50  . 
....   2-68  . 
....  28-57  . 

Laurent. 
56-80 

4  N 

12  H 

12-60 

16  O 

28-23 

C«N^H^*OW ....  448     ....  100-00     10000 

When  heated  it  decomposes  with  emission  of  light. 

It  dissolves  very  sparingly  in  alcohol,  very  readily  in  ether. 


Thionessal. 

C"H»S  =  C»H>S,C"H«. 
LAtTRENT.     (1844.)    Bev.  acient.  18,  197;  «7.  pr.  Cliem,  35,  44. 
8uffe$sal. 

Formation  and  Preparation,  In  the  dry  distillation  of  snlphide  of 
stilbene  or  of  the  crude  product  of  the  action  of  hydrosolpbate  of 
ammonia  on  bitter  almond  oil,  after  the  stilbene  has  passed  over  and 
solidified  in  scales  and  the  heat  has  risen,  needle-shaped  crystals  condense 
in  the  neck  of  the  retort,  and  may  be  purified  by  boiling  them  in  the 
state  of  fine  powder  with  ether,  which  dissolves  out  the  stilbene  mixed 
with  them.  The  residual  white  powder  is  boiled  with  a  large  quantity 
of  ether,  till  it  is  completely  dissolved,  and  the  ethereal  solution  deposits 
thionessal  by  cooling  or  by  spontaneous  evaporation^  in  asbestos-like 
ciystals  grouped  in  tufts  or  spherical  masses.  It  is  however  more 
advantageous  to  recrystallise  the  prodact  from  boiling  rectified  rock-oil, 
from  which  the  thionessal  separates  on  cooling  in  needles  grouped  in 
spherical  masses. 
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Properties,  Colourless,  inodorous  needles  baving  a  silky  lustre. 
Melts  at  148°,  and  solidifies  on  cooling,  in  a  spongj  mass,  which  absorbs 
the  still  liquid  portion  and  swells  up.  After  slow  cooling,  it  often 
remains  amorphous,  and  does  not  crystallise  till  gently  heated.  The 
vapours  have  a  faint  and  not  sulphurous  odour. 


26  C 

9H 

156 

9 

8'64     ... 

Laurent. 

86-35 

4*90 

S  

16 

8-78 

C»H»S 

181 

....  lOO-OO     ... 

100-03 

Bums  with  a  reddish  sooty  flame.  With  bromine  it  immediately 
becomes  heated,  gives  off  vapours  of  hydrobromio  acid  and  forms  bromo- 
thionessal.  It  is  but  slowly  attacked  by  boiling  nitric  acid,  with  formation 
of  nitrothionessal;  the  liquid  does  not  contain  sulphuric  acid.  It  is  not 
decomposed  by  boiling  alcoholic  potash.  Heated  with  potassium,  it  yields 
sulphide  of  potassium  and  a  large  quantity  of  charcoal. 

It  dissolves  very  sparingly  in  boiling  alcohol,  with  difficulty  in  boiling 
elher,  most  abundantly  in  boiling  rock-oil,  from  which  it  separates  again 
almost  completely  on  cooling. 


BromothionesBal.  C^^Br^H^S. 

Laurent,    loc,  eit, 

Brom^hionetiile. 

Obtained  by  treating  thionessal  with  bromine.  Hydrobromio  acid  is 
then  evolved  and  a  solid  mass  formed  which  may  be  purified  by  boiling 
with  ether. 

Pulverulent,  melts  at  a  high  temperature,  and  solidifies  in  rhombio 
tables  on  cooling.     Volatilises  without  decomposition. 

Laurent. 

26  C    156  ....     46-02     49-5 

7  H   7  ....      206    2-2 

2  Br  160  ....  47-20 

S...., 16  ....  4-72 

C»H7Bi«S  339    ....  100-00 


Nitrothionessal.   c^'X'H'S. 

Laubent.    loe.  cit. 

NitrSihUmeuiie. 

When  thionessal  is  boiled  for  some  time  with  nitric  acid,  it  first 
softens  and  ultimately  forms  a  yellow  porous  friable  crust,  which  is 
washed  with  water  and  with  alcohol^  and  ultimately  boiled  with  ether, 
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which  dissolyes  hut  little  of  it,  and  on  cooling  deposits  it  all  in  the  form 

of  a  flocculent  powder.     The  residue  forms  a  pale  yellow,   tolerahly 

fusible  powder,  which  on  cooling  solidifies  in  a  yellow  transparent 
amoi^hous  mass. 

Laurent. 

26  C 156  ....     57-56    57*9 

2N    28  ....     10-33     10-7 

7  H    7  ....      2-58     2-7 

S 16  ....  5-91 

8  0    64  ....  23-62 

C«N2H7S08    ....  271     ....  10000 

When  heated  to  the  boiling  point,  it  takes  fire  and  leaves  a  large 
quantity  of  charcoal.     It  is  not  attacked  by  potash-ley. 


Bibenzoylimide. 

C«NH"0»  =  C»AdH",0». 


RoBSON.     (1851.)     Chem.  Soc.  Qu.  J.  4,225;  Ann.  Ffhorm.  87,  122; 
J.  pr.  Ghent.  55^  245;  Fharm.  centr.  1852,  209. 

Dibenzoylimide, 

Formation  and  Preparation,  Ammoniacal  gas  passed  into  an  alcoholic 
solution  of  bitter  almond  oil,  is  abundantly  absorbed,  and  after  a  few 
hours  a  granular  precipitate  of  benzoylazotide  separates  out,  mixed  with 
a  resinous  body,  which  is  dissolved  on  treating  the  precipitate  with 
alcohol.  The  residue  obtained  by  evaporating  the  alcoholic  solution, 
assumes  a  light  red  colour  after  several  hours  boiling  with  potash-ley, 
and  becomes  brittle  and  resinous.  Boiling  hydrochloric  acid  extracts 
from  it  only  a  small  quantity  of  amarine,  and  after  the  residue  has  been 
treated  with  boiling  alcohol,  bibenzoylimide  remains  behind. 

FroperUe$,    Yellowish  powder  consisting  of  feathery  crystals. 

Robson. 

28  C 168     ....     79-62    7966 

N 14     ....       6-60     6-49 

13  H 13     ....       616    6-43 

2  0 16     ....       7-62     7-42 

C»NH»0* 211     ....  100-00    10000 

(2C"H»02  +  NH»  =  C»NHW0«  +  2H0.) 

Decompositions.  1 .  It  is  not  altered  by  boiling  with  hydrochloric  acid 
or  potash-ley.  By  continued  boiling  with  alwholic  potash,  it  yields 
bitter  almond  oil  and  ammonia.  —  2.  It  is  dissolved  by  boiling  nittic 
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acid  and  crystallises  out  analiered  on  cooling.  After  sereral  hoars  boil- 
ing, however,  it  no  longer  crystallises,  and  water  then  throws  down  from 
the  solution  a  body  which  has  a  strong  yellow  colour,  is  dissolved  by  oil 
of  vitriol  and  reprecipitated  therefrom  by  water;  dissolves  with  yellow 
colour  in  potash  or  ammonia;  dissolves  also  in  hot  alcohol,  and  separates 
in  the  crystalline  form  on  cooling. — 3.  Bibenzoylimide  dissolves  with 
fine  red  colour  in  oil  of  vitiiol  and  is  separated  therefrom  by  water.  — 
4.  On  distilling  it  with  soda-lime,  a  small  quantity  of  a  yellow  crystal- 
line non-azotised  body  sublimes,  which  dissolves  with  fine  violet  colour  in 
oil  of  vitriol,  and  is  insoluble  in  wood-spirit,  alcohol  and  ether. 

Bibenzoylimide  dissolves  readily  in  boiling  toood-tpirit  and  (UcoJmI, 
but  is  nearly  insoluble  in  ether. 


Hydrobenzamide. 

C«N>H»«  (=  C«AdNH"  ?) 

Laurent.  (1836.)  Ann.Chim,  Pht/s.  62,  23;  Ann.  Fharm,  21,  130; 
J.  pr,  Chem,  9,  130.  —  Ann,  Chim,  Phys,  66,  18.  — N,  Ann,  Chim, 
Phys.  1,  300;  Bev.  scient.  19,  48;  J.  pr.  Chem,  35,  468.  —  Pharm, 
cenir,  1836,  215;  1838,  245. 

RocHLEDER.     Ann,  Phai'm.  41,  89. — Pharm,  centr,  1842,  57. 

PowNES.    PhU.  Trans.  1845,  263;   Ann.  Pharm,  54,  363. 

Bertagnini.    Ann.  Pharm,  88,  127. — Pharm,  cenir.  1852,  70. 

Axoture  de  benzdnef  Hydrure  d*azobensBOll€,  Niirure  depicramyU, 
Formation.    By  the  action  of  ammonia  on  bitter  almond  oil  (p.24  ). 

3C"H«0>  +  2NH8  =  C-««N2HW  +  6H0. 

Prepaiution.  When  the  portion  of  rectified  bitter  almond  oil  which 
boils  at  180°  is  covered  with  aqueous  ammonia  and  left  at  rest  for 
14  days,  -^  of  the  oil  solidifies  in  a  crystalline  mass.  The  remaining 
liquid  is  poured  ofi*,  the  crystals  broken  up,  quickly  shaken  with  a  small 
quantity  of  ether  to  remove  the  adhering  oil,  and  dissolved  in  boiling 
alcohol  which  leaves  a  small  quantity  of  white  powder  undissolved;  the 
filtered  solution  yields  by  cooling  and  spontaneous  evaporation  crystals 
of  hydrobenzamide.  (Laurent.)  According  to  Rochleder,  bitter  almond 
oil  covered  with  ammonia  solidifies  in  24  to  48  hours  at  ordinary  tem- 
peratures, or  in  6  to  8  hours  after  being  heated  to  the  boiling  point  of 
the  ammonia,  into  a  yellow  resinous  mass,  which,  besides  hydrobenza- 
mide, contains  -^  of  a  yellow-green,  fetid,  volatile  resin;  the  hydroben- 
zamide may  be  purified  by  washing  with  water  and  crystallization  from 
boiling  alcohol. 

Commercial  bitter  almond  oil  forms  with  aqueous  ammonia  a  yellow 
resinous  mass;  and  when  this  is  freed  by  ether  from  adhering  oil  and 
repeatedly  exhausted  with  boiling  ether  and  alcohol,  the  decanted  liquids 
yield  several  crops  of  crystals  of  hydrobenzamide,  benzhydramide, 
azobenzoyl,  a  small  quantity  of  benzoylazotide,  and  a  substance  sparingly 
9oluble  in  alcohol.     From  this  mixture  the  crystals  of  hydrobenzamidfe 
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may  be  picked  oat  and  purified  by  repeated  crystallisation  from  alcoboL 
(Laurent.)  When  tbe  last  portion  of  liquid  wbich  passed  over  in  the 
distillation  of  bitter  almond  oil  was  dissolved  in  4  or  5  times  its  volume 
of  alcohol,  and  mixed  with  1  vol.  hydrosulphate  of  ammonia^  an  oily 
mass  separated,  which  in  24  hours  solidified  completely  in  the  form  of 
hydrobenzamido,  mixed  only  with  a  few  crystals  of  hydride  of  sulpho- 
benzoyl. 

Colourless  rhombic  octohedrons^  truncated  on  their  greater  lateral 
edges.  (Fig.  41).  d\a!  =  130^;  a\a'=.  122**;  a  :  oT^  84**  30'.  The 
crystals  generally  exhibit  wedge-shaped  elongations.  (Laurent.)  Taste- 
loss;  the  alcoholic  solution  has  somewhat  of  the  taste  of  bitter  almonds. 
Inodorous.  Melts  at  110°  to  a  thick  oil,  which  has  a  sweet  *taste,  and 
after  some  time  solidifies  into  an  opaque  brown  mas& 

Laurent.        Uebig.      Rochleder. 

42  C    252     ....     84-56     84*40    ....     83-91  ....     84*86 

2N   28     ....       9-40    900     ....     1001  ....       913 

18  H   18     ....       6-04     6-38     ....       608  ...»       601 

C"N«HW 298     ....  100*00    99-78    ....  10000    ....  100*00 

Decompositions,  1.  Hydrobenzamide  when  heated  in  the  air,  takes 
fire,  and  burns  with  a  not  unpleasant  odour.  (Laurent.)  —  2.  Between 
120°  and  130°,  it  changes  in  three  or  four  hours  into  amarine.  (Bertag- 
nini.) — 3.  By  dri/ digtillation,  it  yields  lophine  and  a  strong-smelling 
volatile  oil,  leaving  a  small  quantity  of  carbonaceous  matter.  (Laurent.) 
—  4.  When  the  alcoholic  solution  is  continuously  boiled,  ammonia 
escapes^  and  on  evaporating  the  alcohol,  bitter  almond  oil  remains. 
(Laurent,  Hev,  scienL  19,  448.)  —  5.  Boiled  with  aqueous  chromic  acid, 
it  yields  a  large  quantity  of  benzoic  acid.  (Fownes.)  —  6.  With  acids, 
even  at  ordinary  temperatures,  it  yields  bitter  almond  oil  and  the 
ammonia-salt  of  the  acid.  ^Laurent,  Fownes.)  —  7.  Boiled  with  potash- 
ley,  it  changes  gradually  ana  without  perceptible  decrease  of  weight,  into 
amarine,  only  a  faint  odour  of  bitter  almond  oil  being  evolved.  (Fownes.) 
Boiled  with  alcoholic  potash,  it  gives  off  a  small  quantity  of  ammonia 
and  bitter  almond  oil  (Laurent.)  —  8.  When  it  is  fused  with  hydrate  of 
potash,  the  mass  becomes  first  light  yellow,  then  dark  yellow,  and 
ultimately  brown  and  black,  and  if  slowly  heated  gives  off  nothing  but 
ammonia;  if  the  heat  be  continued,  there  is  given  off,  besides  ammonia,  a 
mixture  of  about  4  vol.  hydrogen  gas  to  1  vol.  carburetted  hydrogen. 
The  black  residue  contains  carbonate  of  potash,  cyanide  of  potassium, 
benzostilbin,  benzolone,  and  a  small  quantity  of  a  yellow  oil,  which 
thickens  and  becomes  viscid  on  exposure  to  the  air;  the  mass  which  has 
then  become  dark  yellow,  contains  nothing  but  benzostilbin  and  a  con- 
siderable quantity  of  the  yellow  oil.  (Rochleder.)  —  9.  Heated  with 
potassium^  it  yields  a  red  fusible  mass  and  a  small  quantity  of  charcoal. 
(Laurent.)  — 10.  When  sulphuretted  hydrogen  is  passed  through  the 
alcoholic  solution,  sulphide  of  stilbene  b  produced.    (Cahours,  p.  168.) 

Hydrobenzamide  dissolves  with  facility  in  alcohol  and  in  ether. 
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Appendix  to  Hydrobenzamide. 

Benzolone.  C«HW.  ? 

RocBLBDEB.     (1842.)     Ann.  Fliarm,  41,  94. — Phaim.  Cenir.  1842,  57. 

Produced,  together  with  benzostilbin,  when  hydrobenzamide  ia 
strongly  heated  with  hydrate  of  potash : 

•       2C«N«H»  +  6H0  «  CnHSQs  +  C«H«0<  +  4NH». 

An  intimate  mixture  of  hydrobenzamide  and  hydrate  of  potash  ia 
heated  in  a  silver  basin  till  the  mass  assumes  a  black-brown  cofoor,  and 
the  product  after  being  rubbed  to  powder  is  treated  with  water,  as  long  as 
the  water  extracts  any  thing  from  it;  the  residual  powder  is  then  washed 
on  a  filter  with  cold  hydrated  alcohol,  till  that  liquid  no  longer  assumes 
a  yellow  colour,  and  the  residue  is  added  to  warm  oil  of  vitriol.  The 
blood-red  solution  thus  formed,  when  gradually  mixed  with  dilute 
alcohol,  becomes  greenish  yellow  and  deposits  small  crystals  of  benzolone, 
which,  if  not  yet  sufficiently  pure,  must  again  be  treated  with  oil  of 
yitrioL 

Small  crystals  which  melt  at  248^,  and  sublime  almost  without  decom- 
position when  strongly  heated. 


22  C  

8  H 

132 

8 

....     84-62    ., 
...•       5*13     .1 
....     10-25     ., 

Rocfaleder. 

83-50 

5-21 

2  O 

16 

11-29 

C«H80». 

156 

....  lOO'OO     .. 

.......  100-00 

It  is  dissolved  with  reddish  yellow  colour  by  strong  nitric  acid,  and 
precipitated  therefrom  by  water  in  its  original  state;  but  fuming  nitric 
acid  converts  it,  with  evolution  of  red  vapours,  into  a  yellow  resin »  It  is 
not  attacked  by  potash-ley. 

Insoluble  in  water  and  alcohol. 


BenzostUbin.    C^H«»o*.l 

EocHLEBBB.    (1842.)    Ann.  Fharm,  41,  03. — Pharm.  Centr.  1841,  57. 

Formed  when  hydrobenzamide  is  heated  with  hydrate  of  potash.  At 
a  strong  heat,  the  mass  blackens,  and  benzolone  is  formed  at  the  same 
time. 

The  yellow  alcoholic  liquid  obtained  in  distilling  benzolone  contains 
benzostilbin  contaminated  with  a  yellow  oil  which  renders  it  more  soluble. 
From  this  it  may  be  freed:  1.  By  recrystallising  the  residue  left  after  the 
evaporation  of  the  alcohol.  —  2.  By  adding  to  every  pound  of  the 
alcoholic  liquid  8  or  10  drops  of  hydrochloric  acid,  which  colours  it  pale 
red;  after  standing  for  some  time  however,  or  on  boiling,  it  loses  this 
colour,  and  at  the  same  t!iue,  the  benzostilbin  separates  in  small  cryttAl:^. 

VOL.    XII.  o 
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3.  By  passing  cblorine  gas  into  the  alcoholic  liquid,  whereby  it  is  imme- 
diately decolorised,  becoming  at  the  same  time  almost  of  the  consistence 
of  tar,  from  the  presence  of  the  separated  ciystals.  The  small  crystals 
obtained  by  2  or  3  are  free  from  chlorine,  and  when  immersed  in  ether 
are  gradually  conv^erted  into  larger  crystals. 

Melts  at  244^  and  sublimes  at  a  higher  temperature^  for  the  most  pari 
decomposed. 


62  C 

22  H 

40 


Bochleder. 

372    .... 
22     .... 

87-32 
6-17 
7-51 

86-67 

5-28 

8-05 

C«HaO<  426    ....  100-00    100*00 

Dissolyes  with  pale  red  colour  in  oU  of  vitriol. 

May  be  boiled  without  decomposition,  with potask-Uy  of  sp.  gr.  r27. 

Pissolves  sparingly  in  alcohol. 

A  mixture  of  benxolone  and  benzostilbin  heated  in  a  retort  with 
strong  potash-ley  and  hydrate  of  potash,  till  the  mass  is  dry,  yields  a 
small  quantity  of  an  oil  smelling  deceptively  like  geraniums.  (Rochleder.) 


Amarine. 


Laurent.  (1844.)  Compt.  rend.  19,  353;  N.  J,  Pharm,  6,178. — 
Compt,  chim.  1845,  33;  J.  pr,  Chem.  36,  1. — xV.  Ann,  Chim.  Fhys. 
1,  806;  Pfvarm.  Centr.  1845,  828. 

FowNBs.  PhtL  Tivm.  1845,  263;  Ann.  Pharm.  54,  363;  IT.  Ann. 
Chim.  Phps.  17,  483. 

Bbrtagnini.    Ann.  Pharm.  88,  127. — Pharm.  Centr.  1852,  70. 

GosBMANN.     Ann.  Pharm.  93,  329. — Pharm.  Centr.  1855,  266. 

Bemoline,  Hydrurt  d^azobenzoUine. — Discovered  at  the  same  time  by  Laurent  and 
by  Fownes. 

•  ^Formation.  1.  By  heating  the  isomeric  body  hydrobenzamido  to 
between  120°  and  130°  (Bertagnini),  or  by  boiling  it  with  aqueous 
alkalis.  (Laurent,  Fownes.)  —  2.  By  heating  sulphite  of  benzosyl  and 
ammonium  (p.  27)  with  hydrate  of  lime.  (G^ssmann.) 

Preparation.  1.  When  hydrobenzamide  is  heated  for  three  or  four 
hours  to  a  temperature  between  120°  and  130°,  the  cooled  vitreous  mass 
dissolved  in  boiling  alcohol,  and  hydrochloric  acid  added  in  excess,  white 
crystals  separate  consisting  of  hydrochlorate  of  amarine,  which  may  be 
purified  by  one  recrystallisation  from  hot  alcohol.  (Bertagnini.)  — 
2.  Hydrobenzamide  is  boiled  for  several  hours  with  potash-ley;  the 
resulting  cake  of  resin  dissolved  in  dilute  sulphuric  acid;  the  solution 
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precipitated  by  ammonia;  and  tbe  preoipitate  washed  witb  water  and 
crystallized  from  hot  alcohol.  (Fownes.)  —  8.  An  alcoholic  solntion  of 
bitter  almond  oil  satarated  with  ammoniacal  gas  solidifies,  after  24—48 
honrSy  into  a  crystalline  mass  composed  of  several  substances  which  can- 
not be  pnrified  by  treatment  with  ether.  This  mass  is  boiled  with  a  little 
water  to  expel  the  greater  part  of  the  alwhol,  and  saturated  while  still 
hot  with  hydrochloric  acid,  whereupon  an  oily  mass  separates,  and  some- 
times also  crystals  of  amidobensoic  acid  (p.  148).  If  sufficient  water  is 
present  and  the  liquid  is  hot  enough,  the  whole  of  the  hydroehlorate  of 
amarine  remains  aissolred.  The  liquid  is  decanted  j  any  hydroehlorate 
of  amarine  that  may  be  contaiued  in  the  oil  is  extraeted  by  boiling 
water;  and  the  solution  neutralised  with  ammonia,  whereupon  it  deposits 
white  microscopic  needles  of  amarine,  either  immediately  or  after  some 
minutes,  according  to  the  de^reo  of  concentration.  These  needles  are 
collected  on  a  filter,  washed,  dissolved  in  alcohol,  mixed  with  a  little 
hydrochloric  acid;  and  the  solution  neutralised  with  ammonia;  it  then 
on  cooling  yields  crystals  of  perfectly  pure  amarine.  (Laurent) 

4.  When  a  mixture  of  the  dry  sulphite  of  benzosyl  and  ammonium 
"With  three  oi^  four  times  its  volume  of  very  dry  hydrate  of  lime  contained 
in  a  capacious  retort,  is  covered  with  a  vei^  thin  layer  of  hydrate  of 
Hire  and  quickly  heated  over  charcoal  to  between  180°  and  200"^,  the 
neck  of  the  retort  becomes  coated  with  an  apparently  amorphous  mass, 
which,  at  a  stronger  beat,  flows  downwards  and  into  the  reoeiyer,  whilst 
needles  of  lophiue  sublime  in  tbe  upper  part  of  the  neck.  The  amarine, 
part  of  which  occupies  the  lower  part  of  the  neck  of  the  retort,  the  rest 
being  contained  in  the  ammoniacal  liquid  in  the  reeeiver,  is  washed  with 
alcohol,  dissolved  in  alcohol  mixed  with  hydrochlorio  acid,  and  preci- 
pitated by  ammonia.  Instead  of  the  pure  sulpUite  of  bemosum  and  ammoBiDm, 
the  mast  may  be  used  which  is  obtatoed  when  an  alcoholic  solution  of  bitter  almond  oil 
mixed  with  an  eqaiTalent  qvantitj  of  a  saturated  lolntion  of  bisulphite  of  smmonia,  is 
qnickly  eTaporated  to  dryness.     (OSssmann.) 

Properties,  Crystallises  from  alcohol  in  shining  six-sided  prisms  whose 
terminal  feces  are  replaced  by  two  or  four  faces  of  a  rectangular  octohe- 
dron.  (Fig.  68,  without  the  face  p.)  (Laurent.)  Melts  at  100'.  (Fownes.) 
Solidifies  on  cooling  iu  radiated  rosettes  (Laurent),  in  a  vitreous  trans- 
parent mass.  (Fownes.)  Inodorous,  tasteless  at  first,  then  slifhtlT  bitter. 
Slightly  blues  red  litmus  paper.  (Laurent.)  The  alcoholic  solution  has  a 
strong  alkaline  reaction.  ^Fownes.)  —  Yields  a  strongly  electrical  powder. 
(Fownes.) —  Introduced  m  small  quantity  (3  grains  of  the  acetate)  below, 
the  skin  of  dogs,  rabbits,  and  guinea-pigs,  it  causes  convulsions  and 
death;  when  introduced  into  the  stomach,  it  also  produces  convulsions 
and  other  morbid  symptoms,  but  the  ani'.i;al  recovers  in  a  few  hours. 
The  isomeric  body,  hydrobenzamide  does  not  exert  any  such  poisonous  action 
(Bacchetti,  Oimento,  2,  76;  LithigA  Kopp'$  JahraiberuM,  1855,  561.) 


Laurent.  Fownes. 

4i  C  252    ....    84-56    84-66    ....    84-20  ....  84-22 

2  N  28     ....      9-40    9-70    ....      9*70  ....  9*10 

18- H  18     ....      6-04     6-13    ....      5-97  ....  6*08 


C«N«H»» 298    ....  100-00    100*49    ....    99*87    ....    99-40 

Isomeric  with  hydrobensamtde* 

o9 
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Decompositions;  1.  Amarine  Bubjected  to  dry  distUlaiion,  passes  over 
almost  completely^  leaving  only  a  small  residue;  ammonia  is  evolved,  an 
oil  smelling  like  benzol  distils  over,  and  pjrobenzoline  sublimes  in  tbe 
neck  of  the  retort  (Fownes.)  —  2.  Amariue  is  briskly  attacked  by 
bromine,  apparently  with  formation  of  hydrobromate  of  amarine  and 
bromamarine;  ammonia  poured  on  tbe  product  converts  it  into  a  solid  mass, 
the  alcoholic  solution  of  which  yields  crystals  of  amarine  on  cooling  and 
deposits  small  radiating  spherules.  ^Laurent.)  —  3.  When  it  is  heated 
with  aqueous  chromic  acid,  a  very  brisk  action  takes  place,  a  large  qaan« 
tity  of  benzoic  acid  being  formed.  A  similar  action  but  less  violent  is 
produced  by  nitric  acid,  (Fownes.) — 4.  Hydrate  of  potash  in  the 
melted  state  does  not  act  on  amarine  excepting  at  a  very  high  tempe« 
ratnre.  (Fownes.) 

Comhinaiions.    Amarine  is  insoluble  in  water.  (Laurent,  Fownes.) 
The  amarine  salts  are  formed  by  direct  combination.     They  are  for 
the  most  part  sparingly  soluble. 

Sulphate  of  Amarine.  —  The  solution  of  amarine  in  sulphuric  acid 
yields  by  spontaneous  evaporation  small  colourless  crystals  resembling 
oxalic  acid« 

Hydrochhraie  of  Amarine,  —  When  hydrochloric  acid  is  poured  upon 
amarine,  a  colourless  oil  is  formed — ^formerly  regarded  by  Laurent  as  isomeric 
with  bitter  almond  oil  and  called  ffydnire  de  bemoUinB — which  becomes  more 
solid  when  dry,  and  may  be  drawn  out  into  threads  when  heated. 
(Laurent.)  Crystallises  from  the  hot  aqueous  solution  in  small,  colour- 
less, highly  lustrous  needles,  which  effloresce  in  vacuo,  giving  off  2*4  p.  c. 
(1  At.)  water.  (Fownes.)  May  be  distilled  without  decomposition  and 
passes  over  as  an  oil  which  solidifies  without  becoming  opaque.  (Laurent.) 

Dry,  Fownes.      GSssmann. 

42  C 2520  ....  75-37  7520    ....     75-15 

2N 28-0  ....  8-37  7-83 

19  H 19-0  ....  5-68  5-77    ....      5-62 

CI 35-4  ....  10-58  9-88 

C«N«HW  HCl  334.4     ...  xOO-00    98-68 

The  salt  conibines  directly  with  bromine.  —  It  is  insoluble  in  water^ 
bat  dissolves  readily  in  alcohol  and  ether« 

Nitraie  of  Amarine,  —  Amarine  forms  with  hot  dilute  nitric  acid  a 
soft  non-crystalline  mass,  which  dissolves  in  a  sufficient  quantity  of 
boiling  water,  and  separates  in  microscopic  crystals  on  cooling.  (Laurent.) 
Small  crystals  having  a  faint  lustre  and  remaining  unaltered  in  vacuo; 
they  dissolve  very  sparingly  in  water.  (Fownes.) 

Fownes. 

42  C 252  ....    69-80    69*70 

3N 42  ....  11-64 

19  U 19  ....       5-26     5*30 

6  O 48  ....  13-30 


C^N^HW  HO,N06...  361     ....  100-00 
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With  bichloride  of  plaUnunif  hjdroohlorate  of  amarine  fonns  au  inso* 
luble  yellowish  double  salt  (Fownes),  which  contains  19'8  p.  c.  platinnui; 
the  fonnuUi  C«N>H",HCl,PtClS  requiring  19-58  p.  c.  (Gossmann.) 

Acetate  of  Amarine.  -—  The  solution  of  amarine  in  acetic  acid  yields 
by  evaporation  a  gummy  non-crystalline  mass,  which  dissolves  very 
easily  in  water.     (Fownes.) 

Amarine  dissolres  readily  in  a^co^2- and  ether. 


Temitrohydrobenzamide. 

Bertagnini.    (1851.)    N.  Ann.  Chim.  Phy9.  83,  476;  Ann.  Fharm. 
79,  272;  Fltami.  Centr.  1851,  68. 

Hydrobenzamide  irinitrique. 

Formatwn.  By  the  action  of  ammonia  on  nitrobenzaldide  (p.  121)  or 
flulphide  of  nitrobenzylene. 

Fi'eparatton.  1.  When  1  pt.  of  pulverised  nitrobenzaldide  is  mixed 
vith  5  pts.  of  strong  ammonia,  the  liquid  turns  milky;  the  undissolved 
portion  acquires  a  flocculent  consistence,  and  changes  in  the  course  of 
24  hours,  into  temitrohydrobenzamide.  If  the  nitrobenzaldide  used  in 
the  preparation  is  not  quite  pure,  the  product  is  red-brown,  but  is  easily 
purified  by  washing  the  powder  with  cold  and  digesting  with  luke- 
warm alcohol.  —  2.  When  nitrobenzaldide  is  mixed  with  alcoholic  am* 
monia,  a  solution  is  obtained  which  soon  deposits  resinous  temitrohydro- 
benzamide.«— 3.  When  ammoniacal  gas  is  passed  over  melting  nitroben- 
zaldide, a  large  quantity  of  water  is  given  off,  and  a  transparent  vitreous 
mass  is  formed  which  becomes  opaque  when  immersed  in  boiling 
alcohol. 

Prcperties,  White  light  powder,  or  after  fusion,  a  transparent 
vitreous  mass*  Separates  from  boiling  alcohol  in  flakes  composed  of 
shining  needles.    Inodorous.     Tasteless. 


42  C 

5  N 

15  H 

252 
70 
15 
96 

....    58-19    .. 

....     16-16    .. 

3-46    .. 

....    22-19    .. 

Bertagnini. 

58-37 

16-27 

3-67 

12  O 

21-69 

C«N«H"0"  .... 

433 

....  100-00    .. 

100-00 

Decompositions.  1.  The  compound  heated  to  between  125^  and 
150°,  is  converted  into  ternitramarine.  —  2.  Similarly  when  boiled 
with  dilute  potash-ley.  —  3.  When  boiled  for  some  time  with  hydrated 
alcohol,  it  is  resolved  into  nitrobenzaldide  and  ammonia.  —  4.  Heated 
with  dilute  acids  or  in  contact,  even  at  ordinary  temperatures,  with  strong 
hydrochloric  acid,  it  is  converted  almost  instantly  into  nitrobenzaldide 
and  ammoniacal  salts.     It  dissolves  easily  and  with  rise  of  temperature 
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in  eold  ooii^eiitnted  ehromic  aeid,  the  Aolotion  quickly  soUdifyitfg  into  a 
Ofyelalline  mass  of  nitrobenEoic  Aoicl 

It  is  insoluble  in  water^  verj  sparingly  soluble  ill  boili»|f  aleoholi 
insoluble  in  ether  and  oil  of  turpentine. 


Temitraitaarine. 

C*»N»H»0"  =  C«N*X'H»»,H».  1 

Bertagnini.     (1851.)    I^%  Ann,  Chim,  Phyt*  33,  479  j   Ann,  Pharm. 
79,  275. 

Amarine  trhUtrique* 

Formation,  From  teruitrohydrobenzamide,  by  heating  it  to  between 
125°  and  150°,  or  by  boiling  it  with  aqueous  potash. 

Preparaiian.  When  temltrohydrobenzamide  is  heated  with  a 
mixture  of  1  measure  of  potash-ley  of  50°  Bm.  and  60  measures  of 
water,  the  powder  cakes  together  and  forms  a  brown  semi-fluid  mass 
which  becomes  brittle  on  cooling  and  is  a  mixture  of  teniitramarine  and 
a  brown  substance.  This  product  is  dissolved  in  hot  strong  alcohol 
mixed  with  a  little  ether,  and  hydrochloric  acid  is  added  to  the  solution, 
which  then  immediately  deposits  small,  white,  shining  needles  of  hydro- 
chlorate  of  temitramarine.  These  crystals  are  purified  by  digestion  in 
lukewarm  alcohol  and  decomposed  by  alcoholic  ammonia;  the  alcoholic 
solution  is  evaporated;;  the  residue  freed  from  sal-ammoniac  by  washing 
with  water,  is  dissolved  in  alcohol;  and  the  solution  is  left  to  evaporate.  — 
2.  Temitrohydrobenzaniide  is  heated  in  the  oil-bath  to  between  125°  and 
150°,  whereupon  it  melts  into  a  gummy  mass  which  becomes  brittle  on 
jcooiing. 

Crystallises  from  the  alcoholic  solution  by  spontaneous  evapbratioii 
in  white  hard  nodule?. 

Bertagnini. 

42  C  252  ....  6810 

5N 70  ....  16-16     16-05 

15  H 15  ....       3-46 

12  O 96  ....  22  19 

C«N»H»»0'«  ....  433     ....  100-00 
Isomeric  with  tertittrohydrobenzamide. 

Temitramarine  softens  in  boiling  water  and  dissolves  to  a  very  slight 
extent,  forming  an  alkaline  solution. 

The  temitramarine  salU  arO  very  s(  aringly  soluble  in  water. 

jffydrochloraie  of  Temiiramarine,  —  Obtained  by  adding  hydrochlorio 
acid  to  the  alcoholic  solution  of  temitramarine,  which  then  deposits  small 
shining  needles.  It  is  nearly  insoluble  in  cold,  sparingly  soluble  in 
strong  boiling  alcohol,  whence  it  crystallises  in  tufts  of  needles  on 
.cooling. 
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Bertagnint 

42  C    2520     ....     53-68 

5N   700     ....     14-91     15-03 

IC  H  ..: 16-0     ....       3-41 

12  O    96-0     ....     20*48 

CI  35-4     ....       7-54     7-11 

C«N»H»0",HC1..  469-4    ....  lOO'OO 

NUrate  of  Temitramarine  crystallised  in  needles  from  boiling  aloohol. 
It  is  insolable  in  water. 

Mercuric  Chloride  forms  with  an  alcoholic  solution  of  temitramarine 
a  some  vhat  crystalline  precipitate;  bichloride  of  platinum  forms  small 
heavy  yellow  nodules  insoluble  in  alcohol. 

Temitramarine  dissolves  sparingly  in  strong  boiling  alcohol,  the 
dissolved  portion  separating  in  the  amorphous  state  on  cooling.  It  dis- 
solves pretty  readily  in  ether,  very  easily  in  a  mixture  of  ether  and  alcohol. 


Lophine. 

C^N^H"  or  C"N»H", 

Laurent.  (1844.)  Hev.  scient.  18|  272 ;  J.  pr.  Clum,  35,  455, — 
N.Ann,  Chim.  PhyB,  19,  369;  Compt,  rend,  20, 1117;  Ann,  Phaitn. 
62,  103;  J.pr.  Chem.  40,  407;  Fharm,  Cen.tr,  1844,  335;  1847|  383. 

GossHANN.    Aim,  Pharm.  93,  331;  Pharm,  Centr.  1855,  266. 

GofiSMANN  &  Atkinson.  Ann.  Pharm.  97|  283  ;  Ghent.  Soc.  Qu»  J. 
9,  220* 

Lophin,  LophjfU, 

Formation.  1.  By  the  dry  distillation  of  hydrobenzamide,  benzoy- 
lazotide  or  azosulphide  of  benzylene.  (Laurent.)  —  2.  By  heating 
sulphite  of  benzosyl  and  ammonium  with  hydrate  of  Ume.    (Gossmann.) 

Preparation,  1.  When  hydrobenzamide  is  heated,  ammonia  escapes 
together  with  a  mobile  fragrant  oil  [benzol.^  L.],  and  there  remains  a 
fused  mass  which  may  be  distilled  at  a  high  temperature,  bat  is  more 
advantageously  treated  by  pouring  it  out,  pulverising  it  when  cold,  and 
digesting  it  in  hot  ether,  which  extracts  a  smltli  quantity  of  a  body 
crystallising  in  shining  lamins  as  the  solution  cools.  The  residue 
is  heated  with  alcohol  to  the  boiling  point,  and  hot  caustic  potash  added 
to  it  till  the  whole  is  dissolved;  the  liquid  on  coolinff  deposits  threadlike 
crystals  which  may  be  washed  with  alcohol.  It  is  better  however  to 
boil  the  residue  insolnble  in  ether  with  alcohol  containing  hydrochloric 
acid,  mix  the  solution  at  the  boiling  heat  with  ammonia,  and  leave  it  to 
cool.  (Laurent.)  —  2.  From  the  mixture  of  lophine  and  amarine  ob- 
tained by  distilling  benzoylazotide,  the  amarine  is  extracted  by  boiling 
with  rock-oil,  or  the  lophine  by  boiling  with  alcohol  containing  hydro- 
chloric acid.  (Laurent.)  —  3.  From  the  distillate  obtained  by  heating 
azosulphide  of  benzylene,  the  oily  prodncts  are  extracted  by  ether,  tho 
stilbene  by  boiling  alcohol,  and  the  thionessal  by  rock-oil,  and  the  residue 
consisting  of  lophine  is  dissolved  by  boiling  with  alcohol  and  potash  or  with 
ajcohol  containing  hydrochloric  acid.     A  similar  process  is  adopted  with 
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the  product  resnltiDg  from  distilling  the  mixture  obtained  by  treating 
bitter  almond  oil  for  two  or  three  weeks  with  hydrosulphate  of  ammonia, 
which  mixture  also  contains  picril.  (Laurent.)  —  4.  The  needle-shaped 
crystals  (p.  195)  which  sublime  in  the  neck  of  the  retort  during  the  distil- 
lation of  sulphite  of  benzosyl  and  ammonium  with  hydrate  of  lime,  are 
dissolved  in  hot  alcohol  and  recrystalliscd  after  being  treated  with  animal 
charcoal.  The  formation  of  the  lophine  is  facilitated  by  heating  the 
retort  yery  quickly  and  covering  the  upper  part  at  the  commencement  of 
the  distillation  with  red-hot  coals  (Gossmann).  H  The  best  mode  of 
conducting  the  process  is  to  add  a  quantity  of  quick  lime  equal  in  weight 
to  the  hydrate,  introduce  the  mixture  into  a  rather  shallow  globular 
retort  coated  with  clay,  and  cover  the  retort  as  far  it  is  filled  with  the 
mixture^  with  live  coals,  from  the  very  beginning  of  the  operation.  Only 
small  quantities  should  be  operated  on  at  once,  from  10  to  15  grammes  of 
the  sulphite  with  about  four  to  six  times  the  quantity  of  the  lime-mixture. 
When  the  operation  is  thus  conducted,  only  a  small  quantity  of  amarine 
forms  at  first,  and  when  this  has  melted  down, 'the  upper  part  of  the  retort 
begins  to  be  covered  with  radiant  masses  of  lophine,  and  the  formation 
of  secondary  products  ceases,  nothing  being  formed  but  lophine  and-  free 
ammonia.  At  the  commencement,  a  small  quantity  of  an  aromatic  oil 
accompanies  the  lophine,  apparently  resulting  from  the  decomposition  of 
the  amarine  into  lophine  and  other  products,  the  principal  of  which  is 
amarone.  (Gossmann  &  Atkinson.)    Purification  as  in  Laurent's  method  (1). 

Properties.  Colourless  needles  often  an  inch  long,  grouped  in  tufts 
and  having  a  lustre  similar  to  that  of  cafieine;  they  become  opalescent 
after  a  while  but  retain  their  lustre.  At  250°,  the  compound  sublimes 
gradually  but  completely,  without  previous  fusion  and  without  decomposi- 
tion, it  melts  at  265*^,  forming  a  transparent  liquid  which  at  260° 
solidifies  in  a  radiating  crystalline  mass.  Tasteless  and  inodorous,  with 
scarcely  any  alkaline  reaction.  The  alcoholic  solution  exhibits  fluores- 
cence like  quinine,  but  not  in  so  high  a  degree.  No  action  upon  polarised 
light.    (Gossmann  &  Atkinson.)  IT. 


46  C 

Calcol 

....  276 
....     28 

ation  I. 

Calculation  11. 
86*25                   44  C 264    

85*72 

2  N 

8-75                      2N 28    

9-09 

16  U 

••.«     16 

500                    16  H 16    

5*19 

C<WH» 

....  320 

100-00                   C^^JPH"  ....  308    

100-00 

42  C  .. 

2N  .. 

17  H  .. 

Calculation  III. 
252    84-84 

28    5-73 

17     9-43 

C«N»HV 297 


100-00 


c 

N 
II 


Analyse  9, 

Laurent.  Gl)S8mann.    GSssmsnn  &  Atkinson. 

O'                       h.  memu 

85-39     8605     ....     85-69     8473 

9-24     8-83  9^47 

5-38     512     ....       5-50     5-63 

100-21     lOOOa  09-83 
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Laurent  first  proposed  the  formula  CH'N'H^',  for  Trbich  he  afterwards  tnbstituted 
C^N^Hi*.  Gerbardt  {TraiU,  3,  139)  regarded  lophine  as  identical  with  Fownes's 
pyrobenzoline  C^^N'H'^  (p.  204).  GSssmann  {Ann.  Pharm.  93,  331)  adopted 
Laurent's  earlier  formula. — Calculation  II  agrees  better  with  some  of  the  analyses  of 
lophine  and  its  compounds,  and  explains  the  formation  of  lophine  from  hydrobeniamide 
simply  according  to  the  equation  : 

4C«N«HW  =  3C^N2HW  +  3C«H«  +  2NH»  [L.]. 

[Gdssmann  &  Atkinson  suggest  that  the  discrepancies  between  the  sereral  analyses  of 
lophine  may  arise  from  the  presence  of  small  quantities  of  amarone  (p.  208)  in  some 
of  the  preparations  analysed.  They  regard  lophine  as  identical  with  pyrobenzoline,  and 
propose  a  formula  differing  from  the  double  of  Fownes's  original  formula  (C^^NH^ 
by  only  1  At.  hydrogen.  The  formuhi  C^N*H^  is  however  somewhat  improbable  on 
account  of  the  uneven  number  of  hydrogen-atoms.  The  correct  formula  is  more 
probably  C«N5H»«  (W.)]. 

Decompositions,  Lophine  boiled  with  nitric  acid  forms  nitrolopbine. 
(Lanrent.)  It  is  dissolved  by  bromine  without  evolution  of  vapours  of 
hydrobromio  acid.  When  the  mass  is  dissolved  in  ether  and  the  solution 
mixed  with  alcohol  and  abandoned  to  spontaneous  evaporation,  beautiful 
yellow  prisms  with  rectangular  base  separate  out;  these  crystals  give  off 
bromine  when  heated,  and  when  water  is  poured  upon  them,  turn  white 

and  fall  to  powder.  (Laurent)  Lophine  in  contact  with  iodide  of  ethyl  does 
not  form  any  substitution  compound,  not  even  when  the  two  bodies  are  heated  together 
to  lOO**  in  a  sealed  tube  for  several  weeks.  A  portion  of  the  iodide  of  ethyl  is  decom- 
posed into  alcohol  and  hydriodic  acid^  which  combines  with  the  lophine.  (GOssmann  9t 
Atkinson.) 

Omibinations.    Lophine  does  not  dissolve  in  water. 

It  dissolves  with  the  greatest  facility  and  without  decomposition  in 
boiling  alcoholic  potash.     (Laurent.) 

The  lophine-salts  are  for  the  most  part  insoluble  in  water,  and  spar- 
ingly soluble  in  alcohol.  —  They  are  rather  instable,  having  a  tendency 
when  recrystallised  to  give  up  part  of  their  acid  and  form  basic  com- 
pounds; this  is  particularly  the  case  with  the  sulphate.  (Gbssmann  6i 
Atkinson.) 

Sttlphate  of  Lophine,  —  Lophine  is  heated  with  alcohol,  with  addition 
of  sulphuric  acid,  and  the  solution  mixed  with  hot  water,  whereupon 
crystallisation  ensues.  —  Small  shining  rectangular  laminsD.  The 
alcoholic  solution  reddens  litmus  and  is  precipitated  by  water,  a  portion 
however  remaining  in  solution,  so  that  on  adding  ammonia,  a  precipitate 
of  lophine  is  still  obtained.  Laurent  found  in  the  dry  salt  11*5  and 
13*2  per  cent,  of  sulphuric  acid;  the  neutral  salt  requires  11*21  percent, 
of  sulphuric  acid.  (Laurent.)  — >  IT  When  a  solution  of  lophine  to  which 
excess  of  sulphuric  acid  has  been  added  is  left  to  evaporate  slowly,  the 
sulphate  separates  in  broad  transparent  tables  which  become  opaque 
and  effloresce  on  exposure  to  the  air.  When  crystallised  more  rapidly, 
the  compound  separates  in  large  needles,  which,  if  left  for  some  time  in 
the  mother-liquor,  change  into  small  white  opaque  needles.  At  each 
crystallisation,  the  salt  becomes  more  basic,  and  by  frequent  solution  and 
recrystallisation,  the  acid  may  be  almost  entirely  removed.  (Gossraann  & 
Atkinson.) 

HydHodale  of  Lophme,  —  Prepared  like  the  hydrochlorate.  Crystal- 
lises readily  in  large  needles,  which  are  more  soluble  in  alcohol  and  ether 
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than  the  hydrochlorate.  From  a  yerj  acid  solution,  it  separates  in 
granular  crystals.  It  dissolves  very  easily  in  iodide  of  ethyl.  In  other 
respects  it  resembles  the  hydrochlorate.  (Gossmann  &  Atkinson.)    ^. 

Hydrochlorate  of  Lophine.  —  Separates  quickly  on  cooling  from  a 
solution  of  lophiue  in  boiling  alcohol  containing  hydrochloric  acid.  If  a 
solution  in  a  sufficient  quantity  of  boiling  alcohol  be  mixed  with  such  a 
quantity  of  hot  water  that  no  immediate  precipitate  is  formed,  the  liauid 
on  cooling  yields  well  defined  crystalliue  lamined.  (Laurent.)  —  ^.  M^hen 
hydrochloric  acid  is  added  to  a  hot  saturated  alcoholic  solution  of  lophine 
till  the  mixture  exhibits  a  decided  acid  reaction,  the  hydrochlorate  sepa- 
rates on  cooling  in  laree  transparent  needles  very  much  like  the  crystals 
of  pure  lophine.  If  left  for  some  time  in  the  mother-liquor,  they  change 
into  small  white  opaque  prisms,  an  alteration  which  is  probably  due  to 
loss  of  water.  Several  other  lophine  compounds  exhibit  a  similar  change. 
When  lophine  is  treated  with  strong  hydrochloric  acid,  it  becomes  resinous,  and  can 
only  be  restored  to  the  crystalline  state  by  removing  the  acid  and  crystallising  from 
alcohol.  (Gbssmann  k  Atkinson.)  Nearly  insoluble  in  water,  but  dissolves 
pretty  easily  in  alcohol.  (Laurent.)  —  IT.  Has  a  slight  acid  reaetion. 
Dissolves  more  readily  in  water  and  alcohol  than  tbe  pure  base^  and 
exhibits  stronger  fluorescence.  (Gossmann  <fe  Atkinson.)  %, 


Calculation  I. 

C^N'H" 320  0 

cm    36-4 


Calculation  11. 

89-79        C«N2HW 308-0     .. 

10-21         CIH    36-4     .. 


Laarent. 

89*43 

10-57     ....  10-25 


C*«NW«,C1H  356-4     ....  100-00        C^^N'HWCIH....  3444     ....  lOO'OO 


Calculation  III. 

42  C   252-0 

2  N 28-0 

19  H  190 

CI 35-4 

O  16  0 


Gtfismann  &  Atkinson. 


73-57 
8-17 
6-54 

10-36 
2-36 


7379 

5-68 
9-42 


C«N3H»7,HCl  +  Aq 350-4 


100-00 


Nitrate  of  Lophine.  —  Fine  light  lamina;,  devoid  of  lustre.  When 
heated  till  they  soften,  they  give  ofT  2  At.  water.  (Laurent.)  —  From  a 
concentrated  alcoholic  solution  of  lophine  acidulated  with  nitric  acid,  the 
salt  crystallises  in  small  plates  which  if  covered  with  strong  nitric  acid 
which  is  free  from  nitrous  acid,  are  converted  into  an  oily  mass.  (Goss- 
mann &  Atkinson.) 


I. 


46  C 
3N 

17  H 
60 


AnhydrouM. 

276     ....  7207 

42     ....  10-96 

17     ....  4-44 

48     ....  12-53 


II. 


44  C 
3N 

17  H 
60 


Anhydrouf, 

264     ....  71-17 

42     ....  11-32 

17     ....  4-58 

48     ....  )2-93 


Laurent. 
..     7100 

470 


C*6N2H«  NO«H  383    ....  10000        C*»N-llifl,N0«H5    371     ....  lOO'OO 

L  Crystallised.  II.  Crystallised,  Lanrent. 

46  C     276....  68-82  44  C    264....  67-86....  07*60 

3  N     42...  10-48  3  N    42....  10-79....  10*80 

19  H     19....  4-74  19  H    19...     4-83...     4-95 

8  0     64....  15-96  8  0    : G7....  16-47....  16  63 


C«N^H'«,NO«H  +  2Aq  401....10000    e^N'H»«,NO*H-f  2Aq  389....  100-00.... ICO-OQ 
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When  heated  to  complete  faaion,  it  swells  ap,  gives  off  red  vapours 
and  perhaps  also  a  liitle  water.  The  residne  contains  78*5  p.  c,  C,  B'5  "N, 
5*0  H,  and  8*0  0,  which  is  nearly  the  composition  of  1  At.  lophine 
minus  1  At.  nitric  oxide ;   it  is  perhaps  only  a  mixture.     (Laurent.) 

IT.  Lophine  wUh  Nitrate  of  Silver,— a.  C**N«H",NO»Ag.  —  When  a 
neutral,  moderately  concentrated  alcoholic  solution  of  nitrate  of  silver  is 
mixed  with  a  hot  saturated  alcoholic  solution  of  lophine,  the  mixture 
solidifies  on  cooling,  in  a  mass  of  crystals;  and  on  disfiolviug  these  in  cold 
alcohol  and  leaving  the  solution  to  evaporate,  the  compound  a  separates 
in  tolerably  large  white  needles.  —  6.  2C**N»H",3NO«Ag.  —  On  attempt- 
ing to  purify  the  compound  a  by  recrystallisation,  it  changes  by  boiling 
into  a  pulverulent,  crystalline,  sparingly  soluble  substance  which  eettles 
down  with  a  slight  violet  tint.  It  contains  29*01  p.  c.  silver,  the  for- 
mula b  recjuiring  2936  p.  c.  —  c.  2C"N*H",N0*Ag.  Separates  in 
brilliant  whtte  needles,  after  the  compound  6  has  been  removed  and  the 
solution  further  evaporated.  Contains  13*92  p.  c.  the  calculated  quantity 
being  14*14  p.  c.  The  change  produced  in  a  by  boiling  is  represented  by 
the  equation: 

4(C«N2H»7,NO«Ag)  =  2C«N'H»7,3NO«Ag  +  2C^-\N2U»7,NO«Ag. 

(Gossmann  &  Atkinson.) —  [Aiimilar  equation  will  of  course  hold  good  if  lophine 
be  i*egarded  as  C^'N^U^'.  On  this  hypothesis  ulso  the  compound  b  should  contain  29*40 
p.  c.  and  e  should  contain  14*17  p.  c.  sliver,]     %. 

Lophine  with  Bichloride  of  Platinum.  ^  4C^'-N*H",3PtCP  —  When 
a  concentrated  alcoholic  solution  of  lophine  is  mixed  with  a  concentrated 
neutral  alcoholic  solution  of  bichloride  of  platinum,  a  compound  separates 
in  clear,  orange-yellow,  microscopic  crystitls  containing  17*38p.c.  platinum. 
The  above  formula  requires  17*45  p.  c.  (Qossmann  &  Atkinson.)     IT. 

Chloroplatinate  of  Lophine,  —  When  solutions  of  hydrochlorate  of 
lophine  and  bichloride  of  platinum  in  boiling  alcohol  are  mixed  together, 
the  platinum-salt  crystallises  in  a  few  hours,  provided  the  solution  is  not 
too  strong,  in  long,  pale  orange-coloured  rhombic  tables,  which  may  be 
washed  with  cold  alcohol.  (Laurent.) — On  mixing  a  dilute  alcoholic 
solution  of  bichloride  of  platinum  with  a  warm  moderately  concentrated 
solution  of  lophine  containing  excess  of  hydrochloric  acid,  crystals  which 
are  often  needle-shaped,  separate  as  the  liquid  cools,  and  sometimes  after 
a  while  crumble  to  a  crystalline  powder  of  a  fine  orange- colour.  This 
salt  is  more  soluble  in  alcohol  than  any  other  compound  of  lophine. 
(Gossmann  &  Atkinson.) 

Calculation  I.  Calculation  II. 

46  C 276-0  ....  52-46        44  C 264-0  ....  51-34 

2N 28-0  ....  5-32           2N 28*0  ....  5*44 

17  H 17-0  ....  3-23         17  H 170  ....  3-32 

3  CI 106-2  ....  2018          3  CI 106'2  ....  20-65 

Pt 990  ....  18-81              Pt 99-0  ....  1925 

C^Nnr^HC^PtCP....  526-2  ....  lOO'OO        C^Nm"  HCl,PtCR...  514-2  ....  10000 

Calculation  III. 

42  C    252-0  5008 

2N    28-0  3-58 

18  H    18-0  5-56 

3  CI  106-2  2116 

Pt  ,     99-0  19-62 

C*-N-H»SHCl,PtCP  503*2     lOO'OO 
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A 

»a 

lytet. 

Lanrent. 

GVssmum. 

GSsimann  &  Atkinson. 

c 

49-22 

H 

3-95 

CI 

19-73 

Pt 

18-25 

•■•     io*d9     • 

19-77 

If  an  alcoholic  solution  of  lophine  be  heated  for  some  time  with  excess  of  bichloride  of 
platinum,  the  base  becomes  essentially  altered ;  platinum  separates  out  in  a  state  of 
Trry  fine  division,  and  the  filtered  liquid  is  very  difficult  to  crystallise.  The  body  which 
separates  out  is  generally  very  soft,  adhering  together  in  a  resinous  mass,  and  the 
quantity  of  platinum  in  it  is  less  than  in  the  crystallised  double  salt*  (G($ssmanii 
&  Atkinson.) 

LopUue  dissolves  verj  sparingly  in  boiling  alcohol  and  in  ether^  and 
crystallises  in  needles  as  tue  solution  cools.  It  dissolves  to  about  the 
same  amount  in  roch-oU  and  oil  of  tui^entinef  whence  it  separates  on  cool- 
ing in  the  form  of  a  white  crystalline  powder.  (Laurent.) 


Appendix  to  Lophine. 

PyrobenzoUne.    C«N*H". 

FowMES.     (1845.)    Ann.  l^haitn.  54,  dC5  and  368. 

Passes  over,  together  with  an  oil,  in  the  distillation  of  amarine,  and 
crystallises  in  the  neck  of  the  retort.  It  may  be  freed  from  oil  by 
pressure  between  bibulous  paper  and  then  crystallised  from  boiling 
alcohol. 

Melts  when  heated  and  sublimes^  even  below  its  boiling  pointy  in 
feathery  crystals  resembling  those  of  benzoic  acid.  The  fused  mass 
solidifies  in  a  radiated  ciystalline  mass  on  cooling.  Tasteless.  The 
alcoholic  solution  has  little  or  no  alkaline  reaction. 


42  C 

2N 

16  H 


Fownes. 

252 

•••• 

85-13     ... 

84*94 

28 

•••• 

9-46    ... 

911 

16 

•••• 

5-41     ... 

5-43 

C«N«H"   296     ....  100-00    99*48 

Most  probably  identical  with  lophine. 

Insoluble  in  water^  acids,  or  alkalis. 

Dissolves  sparingly  in  cold^  readily  in  hot  alcohol. 


NITROLOPHINE. 
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Nitrolophine. 

Laurent.    (1844.)    Bev.  icienU  18^  272;  J.  pr.  Chem,  S5,  450. 

Nitrolophyle, 

Lophine  boiled  witli  nitric  acid  forms  a  yellow  oil  which  solidifies  on 
cooling  and  may  be  pnrified. 

Orange-yellow  crystallino  powder.  Melts  when  heated  and  appears 
to  Tola  til  ise  partly  undecomposed,  then  suddenly  becomes  red  hot  and 
leaves  a  large  quantity  of  charcoal. 


I. 

46  C 

5N 

13  H 

12  O 


Anhydnmi. 


276 
70 
13 
96 


60*66 

15-38 

2*86 

2110 


II. 
44  C. 

5N 
13  H 
12  0 


Anhy drouth 


264 
70 
13 
96 


59*59 

15-80 

2*93 

21-68 


Laurent. 

..  60-00 

..  15-70 

..  314 

..  2116 


C«XWH» 


455 


100*00 


C«X»N2H"  ....  443 


10000 


lOO-OO 


I. 

46  C 

6N 

17  H 

16  O 


Jn  vacuo, 

...  276  .. 

...    70  .. 

...     17  .. 

...  128  .. 


II. 


Inwuiuo. 


56-22  44  C  264  ....  55*12 

14-25  5  N  70  ....  14*61 

3-46  17  H  17  ....  3-55 

26-07  16  O  128  ....  26'72 


Laurent* 

....  65-0 

....  14-8 

....  3'4 

....  26-8 


C«X«N«H»  +  2Aq  491     ,...100-00      C^X'N^H"  +  4Aq  479     ....10000    ....1000 

Nitrolophine  dissolres  in  caustic  potash,  forming  a  mahogany-coloured 
solution^  which,  when  mixed  with  water  yields  a  reddish  precipitate 
turning  yellow  in  washing;  the  wash-water  when  boiled  again  yields  a 
yellow  precipitate.  Both  precipitates  appear  to  consist  of  unaltered 
nitrolophine. 

It  dissolres  very  sparingly  in  boiling  alcohol|  and  the  solution  on 
cooling  deposits  flakes  which  under  the  microscope  appear  to  consist  of 
Aggrogated  lamin89« 


AzobenzoiUde.   C"N'H««. 

Lavbrnt.     (1844.)     N.  Ann.  Chim.  Phys,   1,  304.  — -4n«.  Pharm. 
38,  BSL—Phainn.  centr.  1841,  501. 


Azoture  d'azoiiiiboie. 

Bitter  almond  oil  was  shaken  up  with  potash  and  chloride  of  iron^ 
and  the  first  J  which  passed  over  was  covered  with  an  equal  volume  of 
ammonia.  It  then  after  a  few  days  deposited  a  crystalline  substance,  ami 
in  three  weeks  half  of  the  oil  soUaified.  Ether  extracted  the  rest  of  the 
oil  and  left  azobonzoilide. 


906  COMPOUNDS  CONTAINING  TWO  OR  MORE  At.  0*E^. 

Dull  white  powder  composed  of  microscopic  rbombic  or  irregnlar 
six  sided  prisms.  Inodorous.  Solidifies  after  fusion,  and  forms  an  opaque 
mass,  which,  under  the  microscope^  exhibits  rhombic  figures  with  two, 
and  six-sided  figures  with  three  diagonala 

Lanrent. 

84  C    504     ....     83  03     83*0 

5N   70     ....     11-53    120 

33  H   33     ....       5-44     56 

C«N*H» 607     ....  100-00    1000 

Isomeric  with  azobenzoide  and  azobenzoidine  (Laurent).  Its  relation  to  bitter 
almond  oil  and  ammonia  is  expressed  by  the  equation : 

6C>*H60«  +  5NH>  =  Cs*N5il»  +  12HO  +  6H  [L.]. 

Appears  to  be.  altered  by  continued  fusion,  inasmuch  as  the  cooled 

mass  crystallises  less  distinctly  and  forms  only  a  few  rhombic  prisms  with 

'  a  black  rhombic  spot  in  the  centre;  it  remains  soft  after  cooling.  —  It 

'  dissolves  in  hot  nitric  acid  .without  evolution  of  red  vapours;  and  the 

solution  on  cooling,  yields  microscopic  four-sided  prisms  with  dihedral 
summits,  which  appear  to  be  undecomposed  azobenzoilide.  —  With  boil- 
ing sulphuric  acid  it  forms  a  yellow  solution,  in  which  ammonia  produces 
a  white  precipitate. 

It  is  insoluble^in  alcohol,  and  very  sparingly  soluble  in  ether. 


Benzoylazotide. 

» 

Laurent.    0837.)    Aniu  Chim.  Fhyn,  Be,  iS7 ;  Fkarm.  Oentr.lBSS, 

294.  —  Rfv,  sclent,  18,  207;  J.  pr.  Chem,  35,  483.  — ifev.  tcierU. 

19,447. 

Laurent  &  Gerhardt.  Compt    chim,    1850,    113;    CompU  rend. 

30,  404. 

RoBsoN.     Chem.  Soc,  Qu.  J.  4,  225;    Ann,  Pharm,  81,  127;  Fkafim^ 

Centr,  1852,  209. 

Formaticni.  By  the  action  of  ammonia  on  bitter  almond  oil  contain- 
ing prussic  acid: 

2CMH808  +  NH3  +  C2NH  =  C^N^H"  +  4H0. 

Frequently  produced  by  the  action  of  hydrosnlphaie  of  ammonia  on 
bitter  almond  oil,  either  with  or  without  thiobenzaldin. 

Freparation,  1 .  The  yellow  resinous  mixture  obtained  from  bitter 
almond  oil  which  has  stood  for  four  weeks  in  contact  with  an  equal, 
volume  of  ammonia  (p.  25),  is  treated  with  boiling  ether,  which  dissolves 
hydrobenzamitle,  ben zhy dram ide,  a  less  soluble  body,  and  a  small  quantity 
of  azobenzoyl,  whilst  a  mixture  of  azobenzoyl  and  benzoyiazotide 
remains  undissolved.     This  mixture  is  boiled  with  alcohol,  which  dissolves 
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out  tbe  azobenzoyl  and  a  small  quantity  of  the  benzoylazoiide,  and  the 
residne  is  recrystallised  from  boiling  alcohol.  (Laurent.) — 2.  When 
bitter  almond  oil  satnrated  at  100°  with  dry  ammoniacal  gas^  is  dissolved 
in  a  mixture  of  ether  and  alcohol,  a  crystalline  deposit  forms  in  the  course 
of  24  hours  and  continues  to  increase  for  three  or  four  days,  On  treating 
this  deposit  with  boiling  alcohol^  benzoylazotide  remains  behind.  (Laurent 
&  Gerhardt.)  —  3.  The  mixture  of  benzoylazotide  and  bibenzoylamide 
produced  by  passing  ammoniacal  gas  into  an  alcoholic  solution  of  bitter 
almond  oil  (p.  35)  is  treated  with  alcohol  which  dissolves  the  bibenzoy- 
lamide. (Robson.) 

B  *  Properties.  White  crystalline  powder  composed  of  microscopic  short 
right  rhombic  prisms  entirely  without  modification.  Melts  when  heated 
and  solidifies  on  cooling  in  a  vitreous  mass,  in  which  a  few  oblique  prisms 
separate.     Inodorous;  tasteless. 

Laurent.  Laurent  &  Gerhardt.    Robson. 

30  C   180     ....     81-81     81-77     81-55     81*21 

2N  28     ....     12-77     1308     1290 

12  H  12     ....       5-42     510     537     5-55 

C»N2H«....  220    ....  100-00     99-95     99-82 

When  rather  strongly  heated,  it  gives  off  an  oil,  afterwards  a  sub- 
limate of  lophine  and  amarone^  and  ultimately  leaves  a  carbonaceous 
residue.  (Laurent.) 

When  immersed  in  strons;  potash-ley,  it  is  gradually  converted  into 
rhombic  prisms  and  other  products.  (Laurent.) 

When  boiled  with  alcohol  containing  hydrochloric  acid,  it  gives  off 
hydrocyanic  acid.  (Laurent  &  Gerhardt;  Robson.) 

It  is  insoluble  in  water. 

It  dissolves  in  300—400  pts.  of  alcohol,  but  is  insoluble  in  ether. 


Quadrat's  Compound  resembling  Benzoylazotide. 

Ann.  Pharm.  71»  18. 

Formation.    By  heating  salphocyanobenzylene  (p.  lf>3). 

2C^«NH3S2  s  C»N?H'o  +  2C8^:  ? 

Preparation.  The  resinous  mass  produced  by  heating  sulphocyanobenzylene  is 
exhansted  with  aloohol  and  the  needles  forming  tbe  residue  are  washed  with 
alcohol  (p.  163). 

Properties.    Slender  needles,  permanent  at  100*. 

Quadrat. 

30  C  180     ....     82-57     82-53 

2  N 28     ....     12-85     12-53 

10  H 10     ....       4-59     5-26 


C»N2HW   228     ....  100-01     100*32 

The  compound  is  not  decomposed  by  nitric  acid. 

It  is  insoluble  in  water  and  ^ery  sparingly  soluble  in  alcohol. 
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Amarone.   C«NH". 

Lauhent.   (1845.)   Eev.  scient  38,  207;  /.  pr.  Cheni.  35,  453;  Oampt. 
rend.  18,  1016. 

Formation  and  Preparation.  The  substance  which  sublimes  in  the 
neck  of  the  retort  when  benzoylazotide  is  heated  (p.  207),  is  freed  from 
adhering  oil  by  treatment  with  ether,  and  boiled  with  alcohol  containing 
hydrochloric  acid  to  dissolve  lophine;  the  residue  is  washed  with  alcohol, 
dried,  and  dissolved  in  boiling  rock-oil;  and  the  needles  which  crystallise 
on  cooling  are  washed  with  ether. 

Properties,  Small  colourless  needles.  Inodorous.  Melts  at  233% 
and  solidifies  in  a  radiating  mass  on  cooling. 

liaurent. 

32  C  192     ....     88-46     88-36 

N 14     ....      6-47 

11  H 11     ....      607     5-16 

C«*NH" 217     ....  100-00 

Amarone  is  not  decomposed  by  boiling  with  alcoholic  potash. 

It  is  insoluble  in  water. 

It  dissolves  in  oil  of  vitriol,  with  a  splendid  blood-red  colour  which 
immediately  disappears  on  addition  of  water:  a  concentrated  solution  in 
hot  oil  of  vitriol  deposits  crystals  of  amarone  in  proportion  as  it  absorbs 
moisture  from  the  air. 

It  dissolves  sparingly  in  boiling  nitric  acid  and  solidifies  in  shining 
needles  on  cooling. 

It  dissolves  very  sparingly  in  alcohol,  somewhat  more  readily  in  ether. 


Azobenzoyl.   C«N*H« 

Laurbnt.     (1837.)     Ann.   Chim.   Phys.    66^   185  ;   Pharm.    C^ntr. 
1838,  294. 

Formation.  By  treating  bitter  almond  oil  containing  hydrocyanic 
acid  with  ammonia  (p.  25). 

Preparation.  The  alcohol  which  has  been  used  to  separate  benzoy- 
lazotide (p.  206),  from  the  admixed  azobenzoyl,  is  evaporated,  the  residue 
again  boiled  with  alcohol,  and  so  forth,  till  the  crystals  of  azobenzoyl  are 
no  longer  mixed  with  benzoylazotide. 

Properties.  White  shining  powder  resembling  starch,  and  consisting 
of  very  small  smooth  oblique  rhombic   tables  or  somewhat  elongated 
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irre/B^ular  six-sided  tables.    Inodoroas.     Melts  when  heated,  forming  a 
thick  liqaid  which  solidifies  to  a  transparent  gum  on  cooling. 


I. 

42  C  

252 

•••• 

•  ••• 
•••• 

85-42 
9-49 
5-09 

II. 

44  C  

264 

•••■ 
•••• 
•••• 

85-71 
909 
5-20 

Laurent. 
....    85-24 

2  N 

28 

2  N 

28 

15  H 

15 

16  H 

16 

5-23 

» 

C«N»H» 295     ....  100-00 


C^^N^H"  ....  308     ....  10000 


Laarent'0  formula  I,  affords  no  explanation  of  the  formation  of  asobenxojl ;  ac* 
cording  to  II,  its  formation  is  represented  by  the  equation : 

3C"H«0«  +  NH»  +  HCy  =  C^WH"  +  6H0. 

and  the  compound  should  perhaps  be  regarded  as  C^CyNEI^  [L.]« 

Azobenzoyl  is  decomposed  at  a  high  temperature  into  an  oil^  a  solid 
body,  and  charcoal. 

When  boiled  with  alcohol  containing  hydrochloric  acid,  it  gives  off 
hydrocyanic  acid.  (Laurent  &  Gerhardt,  Compt,  chim.  1850, 118.) 

It  is  insoluble  in  water. 

It  dissolves  in  more  than  300  pts.  of  boiling  alcaholf  much  more 
readily  in  ether* 


Benzhydramide. 

C**N»ffW  =  C«CyAdH",0«.  f 

Laurent.    Ann.  Chim.  Fhys.  Q^,  184;  Pharm.  Centr.  1838,  294. 
Laurent  k  Gerhardt.     Comp,  chim.  1850,  114;  Compt.  rend.  30|404. 

Formation.  By  the  action  of  ammonia  on  crude  bitter  almond  oil. 
(Laurent.)  By  the  action  of  cyanide  of  ammonium  on  pure  bitter 
almond  oil.  (Laurent  &  Gerhardt) : 

3C"H«0«  +  NH»  +  C?NH  =  C«NH«0«  +  4H0. 

Preparation.  The  yellow  resinous  mass  obtained  by  the  action  o( 
ammonia  on  commercial  bitter  almond  oil  is  repeatedly  boiled  with  alcohol 
or  ether,  and  from  the  crystallioe  mixture  which  the  liquid  deposits  on 
cooling,  the  crystals  of  benzhydramide  are  selected  by  the  aid  of  the 
microscope  (pp.  25,  191).  They  are  difficult  to  separate  from  another 
substance  which  crystallises  in  needles.  (Laurent.)  —  2.  The  hot  alco- 
holic solution  obtained  in  Laurent  &  Gerhardt's  preparation  of  benzoyla- 
sotide  (p.  206),  deposits  by  cooling  and  spontaneous  eyaporation,  small 
needles  mixed  with  drops  of  oil;  they  must  be  quickly  washed  with  a 
small  quantity  of  ether-alcohol,  and  recrystallised  from  hot  alcohoL 
(Laurent  &  Gerhardt.) 

Propertiee.  Colourless,  microscopic,  rectangular  prisms  with  two  ter« 
minal  faces  intersecting  at  an  obtuse  angle.  (Laurent  &  Gerhardt.) 

VOL.  XIX.  P 
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two  latond  edses  are  truncated^  so  that  six-sided  prisms^  an 
prodaoed.  (Laurent.)  Melts  without  decomposition  and  solidifies  in  a 
resinoos  mass  on  cooling. 

Laurent.    Laurent  &  Gerliatdt 


44  C 

2  N    

264 
28 
18 
16 

•  ••.         C$U*99        ... 
....             0*U9          ... 

....         9*0«      ... 
...I           4  9&        .••• 

83-84    ... 

>....       8*90     ••• 
6-16    ... 

....          X   Iv       ... 

80-27 

9-60 

18  H    

5-41 

2  0    

4-82 

• 

C«N«HW0» .... 

326 

....  10000    ... 

100-00    ... 

100-00 

Lanrent,  from  hta  own  analysis,  which,  according  to  Laurent  &  Gerhardt,  waa 
probably  made  with  an  impure  substance,  deduced  the  formula  C^'N'Hi*,  according  to 
which  benxhjdramide  should  be  isomeric  with  hydrobenzamide. 

DecomposiUont.  1.  Benzhydramide  heated  above  its  melting  point 
gives  off  a  strong  odour  of  hydrocyanic  acid,  and  yields  an  oil,  a  crystal- 
line sublimate,  and  a  small  quantity  of  charcoal.  (Laurent;  Laurent  & 
Oerhardt.) —  2.  It  is  not  decomposed  by  cold  hydrochloric  acid.  (Lau- 
rent.) Boiled  with  alcohol  containing  hydrochloric  acid,  it  yields  hydro- 
oyanio  acid  and  sal-ammoniac.     (Laurent  <&  Gerhardt.) 

It  is  insoluble  in  water,  sparingly  soluble  in  col4  more  readily  in 
hot  aUchol,  Tory  readily  in  elhir. 


Appendix  to  Benzhydramide. 

Benzamil. 

Lavrsnt.    (1845.)    Rev,  icient  19,  448;  J.  pr.  Cheni,  S5,  46l 

Ohtained  as  follows:  Bitter  almond  oil,  after  being  shaken  up  with 
potash,  was  distilled  till  about  §  had  passed  oyer;  the  residue  dissolved 
in  ether-alcohol;  ammoniacal  gas  passed  into  the  solution;  and  the  ro- 
suiting  deposit  was  separated  from  the  supernatant  liquid,  and  boiled  with 
a  large  quantity  of  ether.  The  solution  on  cooling  became  filled  with 
delicate  silky  crystals,  and  on  addition  to  these,  benzamil  was  obtained  in 
the  form  of  a  white  powder. 

Benzamil  separates  from  its  solution  in  a  very  large  quantity  of  hot 
ether,  in  the  form  of  a  white  powder  consisting  of  microscopie  right 
rhombic  prisms^  having  their  terminal  faces  replaced  by  two  fie^s  which 
xest  on  the  acute  lateral  edges.  Melts  at  ITO'',  and  after  cooling  remains 
for  a  loBf  time  in  the  form  of  a  liquid  paste. 


56  C 

20  H 

2N 

40 


Laurent 

336 

•  t«f 

807    .. 

80*4 

so 

t*«tf 

6-7    .. 

6-6 

28 

•••• 

4-8     .. 

4-9 

32 

•  *  •• 

7-8     .. 

8-1 

C»«H»N20*  416    ....  1000    1000 

According  to  Laurent,  the  subetance  snaljsed  was  not  quite  pure. 


AZOBSKZOmS.  Sll 

DecomposUiom.  fienzamil  distils  apparently  withoat  alteration^  but 
tbe  distillate  is  easily  soluble  in  etber.  With  nitric  acid  it  forms  an  oil 
which  crystallises  on  cooling.  It  is  decomposed  by  boiling  with  hydro- 
chloric acid  or  alcohol;  a  small  quantity  of  white  powder  then  remaining. 
It  is  readily  dissolved  by  alcoholic  potash,  and  the  liquid  on  cooling 
deposits  a  crystalline  body. 

It  is  nearly  insoluble  in  alcohol)  4ther  ftnd  rock-oil,  erbn  at  the  boiling 
heat. 


Azobenaoide.    C»N»H".l 

LAUliBNt.    (1837.)    Ann,  Chim.  Ph^s,  W^  180;  Phxmm,  Cenlr.  18d8|  285* 

Formation  and  Preparation.  By  the  action  of  ammonia  on  bitter 
almond  oil  (p.  25). 

Properties,  White  powder,  which  does  not  exhibit  any  crystalline 
structure  when  examined  by  the  microscope.  After  fusion,  it  solidifies 
in  crystalline  granules. 

I.  II.  Laurent. 

84  C  504    ....    63-03  86  C  616    ....    8282    ....     82-96 

5  N 70    ....     11-53  5  N  70    ....     1124     ....     11-76 

88  H S3     ....      5-44  37  H 37     ....      6-94     ....      6-60 

C«1^H«  607    ....  10000  a^*W  623    ....  10000    ....  10032 

Isomeric  with  azobenzoidin,  and  according  to  Lanrent  (I)  with  azohehKoilide.  If 
aiobenzoide  and  azobenzoidin,  as  supposed  by  Lanrent  &  Gerhardt  (Cot^^t,  eAlin. 
1850,  lid),  owe  tfaeSr  origin  tx>  tbe  afcdon  of  pmsaie  add,  tMtt  formation  nay  be 
most  simply  expressed  by  the  equation : 

6C"H«0«  +  4NH»  +  CyH  -  C«N»H«'  +  12H0. 

Tbe  formula  C^'H'^  (yid.  Calculation  II)  may  be  referred  to  the  benzylene  series  in 
▼arioms^ays:  e.^,  CMCyAd»NH»;  CWAd^H«CyHj  C«CyAd»N«H»,H«,  &c.  [L.]. 

Azobenzoide  when  heated  yields  an  oil  and  a  solid  sublimate. 
Insoluble  in  alcohol  and  ether. 


Azobenzoidink    (^•N»H«'.t 

LAVftBKT.    (1841.)   iV.  Ann.  Chim.  Phys.  1, 802;  Ann.  Pharm.  38, 3295 
JPharm  CefUr.  1841,  50. 

FWmation  and  Preparation.  From  cmde  bitter  alihond  oil  and 
ftmmonia  (p.  25).     Purified  by  two  crystallisations  from  ether. 

Properties.  Colourless,  microscopic,  six-sided,  oblique  rhombic  tables 
with  dihedral  summits.  Inodorous.  Melts  when  heated,  and  solidified 
on  cooling  into  a  non-crystalline  transparent  mas0, 

r  2 
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Laareot. 

C     83*32 

N 11-50 

H 5-55 


100-37 
Isomeric  with  azobenioicft  (and  azobenzoilide  ?). 

Nitric  acid  dissolves  it  with  decomposition;  and  the  solvtion  on  cool- 
iDg  deposits  small  needles  which  are  nearly  insoluble  In  water^  but  are 
dissolved  by  ammonia.  —  It  dissolves  with  yellow  colour  in  hot  snlphurio 
acid,  and  ammonia  added  to  the  solution  throws  down  a  white  substance. 
—  It  is  decomposed  by  boiling  with  hydrochloric  acid  (with  evolution  of 
hydrocyanic  acid?  comp.  Laurent  h  Gerhardt,  Compt,  cAm.  1850,  113). 

Nearly  insoluble  in  alcohol|  sparingly  soluble  in  ether. 


Benziimde. 

C«N*ffH)*  =  C«Cy«H»0*. 

LaurenTi    (1836.)    Ann,  Chim.  Fhys,  59,  397;  Ann,  Pharm.  17,  88; 

Pogff.  36,  497. — Ann,  Chim,  Phys.  66,  193.  —  Rev,  ment,  10,  120; 

J,  pr,  Chem,  27,  309;  Pharm.  Centr,  1836,  127;  1842,  242. 
ZiNiK.    Ann,  Pharm.  34,  188;  Pharm.  Centr.  1840,  460. 
Gregory.    Ann,  Pharm.  54,  872. 
Laurrnt  &  Gerhardt.    Compt.  chim.  1850,  116;  Compt.  rend,  30,  404* 

ffydrure  de  eyanobenzotle. 

Formation.    By  the  action  of  hydrocyanic  acid  on  bitter  almond  oil 
3C"H«09  +  2CNH  -  C«N«HW0<  +  2H0. 
Occurs  in  crude  bitter  almond  oil  ^Winckler,  Reperi.  92,  328). 

Preparation.  1.  Pure  bitter  almond  oil  mixed  with  one-fourth  of  its 
Tolnme  of  nearly  anhydrous  prussic  acid,  is  shaken  up  with  an  equal 
Tolume  of  concentrated  alcoholic  solution  of  potash  diluted  with  6  pts.  of 
alcohol,  then  gently  heated  and  left  to  stand  for  some  time;  and  tfie 
white,  curdy,  floccufent  precipitate  which  then  falls  down,  is  separated 
from  the  oil,  boiled  with  water  which  extracts  benzoin,  and  purified  by. 
solution  in  alcohol.  (Ziuin.)  Gregory  obtained  benzimide  by  leaving  crude  bitter 
almond  oil  in  contact  with  potash-ley  for  ten  years.  According  to  Zinin,  bitter  almond 
oil  containing  a  very  large  quantity  of  pnusic  acid,  always  yields  benstmide  instead  of 
boisoln  when  treated  with  potash-ley — 2.  When  the  resinous  mass  chiefly 
consisting  of  benzoin  and  benzimide,  which  remains  in  the  retort  when 
bitter  almond  oil  is  rectified,  is  dissolyed  in  boiling  alcohol,  a  solntion  is 
obtained  which  on  cooling  yields  benzimide,  to  be  purified  by  seyeral 
recrystallisations  from  hot  alcobol.  (Winckler.) 
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ProperiieB,  Colourless,  light,  somewhat  pearly  flakes  composed  of 
microscopic  needles  and  lamina.  (Laurent.)  White  or  j^eenish  white, 
loosely  coherent  mass,  which  leaves  a  stain  when  rubbed  or  pressed. 
(Zinin.)  Light,  microscopic,  yellowish  white  crystals,  which  are  destitute 
of  lustre  and  leave  a  stain.  (Gregory.)  Melts  when  heated  and  solidifies 
in  a  radiated  mass  at  167^.  (Laurent.)  Melts  without  decomposition  at 
a  high  temperature.  (Gregory.)  I&odorous.  May  be  volatilised  without 
decomposition.  (Laurent-) 

Laurent.  Zinin.  Gregory- 

46  C  276     ....     77-89    7646  ....  7728    ....     77-67 

2  N  28     ....       7-99    7*00  ....  776     ....      820 

18  H  18     ....       5-08     4-94  ....  5  09     ....       517 

4  O  32     ....       904     11-610  ....  9-87*1 ....       8*96 

C«N«H»«0«...  354    ....  100-00    100-00    ....  lOO'OO    ....  100-00 

DecompasUions,  1.  When  strongly  heated,  it  turns  brown,  and 
volatilises,  leaving  charcoal.  (Zinin.)  decomposes  at  a  strong  heat,  and 
emits  the  odour  of  bitter  almond  oil.  (Gregory.)  Bums  on  platinum  foil 
with  a  red  sooty  flame.  (Laurent.)  —  2.  Dissolves  in  hot  nitric  acid 
without  evolution  of  nitrous  vapours,  and  is  not  precipitated  therefrom 
by  water  or  ammonia.  Heated  with  nitric  acid  and  alcohol,  it  gives  off 
red  fumes  and  yields  ammonia  and  benzoate  of  ethyl.  (Laurent.) 
Dissolves  in  nitric  acid  with  decomposition.  (Zinin.)  —  3.  Dissolves 
with  decomposition  in  boiling  hydrocMoiie  acid,  and  yields  an  oil  having 
the  odour  of  bitter  almond  oil.  (Laurent.)  Boiled  with  hydrochloric 
acid^  it  yields  bitter  almond  oil  and  sal-ammoniac  (Gregory;,  probably 
also  formic  acid  (Gerhardt,  Ih*aili  B,  194;  compare  Cmnpt  Mm. 
1850,  116); 

C«N«HWO*  +  lOHO  «  3C"H«03  +  2C»HK)*  +  2NH». 

4.  When  heated  with  oil  of  vitriol,  it  yields  an  eiperald-green  solution 
which  afterwards  turns  yellow  and  then  black,  while  benzoic  acid 
sublimes.  (Laurent.)  When  perfectly  dry,  it  dissolves  in  fuming  oil  of 
vitriol  with  dark  indigo  colour;  when  somewhat  moist,  with  emerald- 
green  colour,  which  afterwards  changes  to  yellow.  (Laurent.)  It  dii^ 
solves  in  oil  of  vitriol  with  emerald-green  colour  which  soon  turns  to 
red,  and  is  precipitated  in  its  original  state  by  water.  (Zinin,  Gregory.) 
-»5.  Heated  with  strong  bases  it  yields  benzol.  (Gregory.)  Heated 
with  hydrate  of  potash  which  is  moistened  with  a  little  alcohol,  it  yields 
ammonia  and  benzoate  of  potash.     (Laurent.) 

a 

Comhinatumi,  Insoluble  in  water.  Dissolves  sparingly  in  boiling 
alcohol  and  ether  (Laurent,  Zinin,  Gregory),  better  m  toood-aptrt^. 
(Laurent.) 
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Thiobenzaldin. 

0*»NH»e*  =  C«AdH",»*  or  C*»AdH»«»,3HS. 

Laurent.  (1841.)  y.  Ann,  Ckim.  PhyB,  I,  295;  Ann,  Fkarm. 
88,  ^%S.  —  R9v,  9cimt.  16,  398.  —  Compt.  rend,  81,  853;  Phoi^nk. 
Centr,  1841,  498. 

8u\foben$oylwan€r9^ff,  Bydrure-de  sulfazobenzoUe,  StUfazoiure  de  benzine. 

Formation,  By  tbe  action  of  hydroaalphate  of  ammonii^  on  bitter 
almond  oil,  the  first  stage  of  the  reaction  being  probably  the  formation 
of  snlphide  of  stilbene  : 

3C»H»2S<  +  2NH'  «  2C^'HMS4  +  4HS. 

Preparation.  1.  Generally  produced  in  small  quantity  hi  the  prepa- 
ration of  sulphide  of  stilbene  irom  bitter  almond  oil  and  hydrosuiphate 
of  ammonia;  crystallises  from  the  filtered  alcoholic  solution  by  spon- 
iaueous  evaporation  (p.  169).  —  2.  To  a  solution  of  1  vol.  crude  bitter 
almond  oil  in  4  or  5  vol.  ether,  1  vol.  hydrosuiphate  of  ammonia  is  added, 
and  the  crystalline  crust  which  forms  in  the  course  of  three  or  four 
weeks  is  purified  by  recrystallisation  from  ether.  —  8.  When  1  or  2  vol. 
hydrosuiphate  of  ammonia  are  poured  upon  1  vol.  bitter  almond  o3^  the 
erea^r  pkrt  solidifies  in  4  —  8  weeks,  sometimes  in  a  resinous,  sometimes 
in  a  crystalline  mass,  which  may  be  freed  from  adhering  oily  substance 
by  washing  with  ether,  and  repeatedly  crystallised  from  boiling  ether.  — 
In  this  reaction  several  oompeands  are  formed  (p.  26).  Bj  tKe  tfakd  process, 
Laareot  on  one  occasion  obtained  benzoylazotide  and  a  thick  oil ;  sometiipas  brasoyU 
azotide  or  a  white  powder  insoluble  in  ether  is  formed,  in  addition  to  thiobenzaldin. 
In  one  instance,  rhombohedrons  resembKng  calcspar  and  hisolubki  in  ether  were  also 
produced. 

Propertm,  Colourless  laminas  with  a  pearly  lustre,  or  when  ob- 
tained by  spontaneous  evaporation  of  the  ethereal  solution,  rather 
large  oblique  rectangular  prisms  belonging  to  the  oblique  prismatic 
system.  Piff.  97,  without  /  and  h  and  with  the  m-laoes  predominating 
[oP.  00 Poo.  (ooPoo.)  00 P]  i  :  t  nearly  =  129',  ia  other  crystals 
e=  98^",  u  :  i£  s  121''  40';  tr  :  v  =  122°  80'.  Szhibits  three  distinct 
cleavages,  the  most  distinct  being  parallel  to  m,  Meks  at  125^,  becomes 
ductile  OD  oooling  and  solidifies  to  a  gummy  mass.  It  imparts  to  the 
fingers  an  ofiensive  odour,  like  sulj)hide  of  stilbene. 

Laurent 

42  C  252  ....  72-21     72-31 

N 14  ....  401     3-20 

19  H 19  ....  5-44     5-31 

4  S  64  ....  18-34     • 18-00 

C^^NH^'S* 349     ....  10000     98*82 

This  compound  occupies  in  the  benzylene  series  the  same  place  as  thialdin  in  the 
ethylene  series.  Laurent,  from  the  above  analysis,  deduced  the  formula  C'^'N'H^S^* 
for  which  he  afterwards  (fiompt,  rend,  Z\,  352)  substituted  the  one  above  given,  in 
•oeordaooe  with  a  new  mtrogen>detennination. 


HTDROSULPHATB  OF  AZOBBNZOTli.         aiS 

peecmpotkioiM.  L  Thiobenzaldin  when  stronglj  heated  becomes 
bluish,  then  reddish  and  gives  off  ammonia;  on  cooling,  the  mass  solidifies 
with  a  radiating  structure.  When  distilled,  it  yields  an  oil  and  most  of 
the  products  of  decomposition  of  sulphide  of  stilbene.  —  2.  It  is  decom- 
posed with  efferyescence  bj  bromine,  forming  hydrobromate  of  ammonia, 
and  an  oil  which  may  be  extracted  by  ether  and  crystallises  partially 
when  its  solution  is  evaporated.  —  3.  When  moderately  heated  with 
nitric  acid,  it  is  violently  attacked,  an  oil,  which  appears  to  be  bitter 
almond  oil,  collecting  on  the  surface.  On  boiling  the  liquid,  benzoic 
acid  is  produced.  —  4.  With  hot  oi^  o/'v^rioZ  it  forms  a  solution  of  a 
beautiful  carmine  colour.  Water  destroys  this  colour  and  throws  down 
yellow  flakes.  —  5.  Boiled  with  alcoholic  potash,  it  gives  off  ammonia; 
water  added  to  the  solution  separates  an  oil  which  crystallises  on  expo- 
sure  to  the  air,  and  acids  eliminate  sulphuretted  (ydrogen.  —  Whea 
continuously  boiled  with  alcohol,  it  fives  off  sulphuretted  hydrogen.  * 

It  dissolves  'm  20-— 30  pts.  of  boUing  eth^r* 


Appendix  to  Thiobenzaldin: 

Hydrosulpbate  of  AvobenzoyL 

LAT7RENT.    N,  Ann,  Chim,  Phya,  1, 300;  Ann,  Fharfi^  98,  827;  Pharm. 
Centr.  1 841,  500. 

Formation  and  Preparation,  A  mixture  of  1  vol.  crude  bitter 
almond  oil,  I  vol.  hydrosulphate  of  ammonia  and  1  vol.  anmiuita^  left 
to  itseff  for  a  quarter  of  a  year  in  a  closed  vessel,  soHdiies  for  did  mosi 
part,  and  on  treating  the  resulting  mass  with  boiling  other,  ^  small 
quantity  of  hydrosulphate  of  azobenzoyl  remains  behin£ 

White  or3rsta]Une  powder  consisting  of  mierosoopio  vhoaibs  or 
rhomboids^  often  having  their  acute  edges  truncated.     Inodorouik 


42  C 

....  262 

i*«« 

72-84    71-2 

2N    

....    28 

•  ■•• 

8Q»    8-7 

X O   XI      •■•■•••••••• 

....     18 

•  •■• 

5-20    .... 

....              0*A 

3  S 

....     4o 

•  ••• 

13-87    

....     12-0 

C«N«H»S»  .... 

....  346 

*■•• 

10000    .... 

....    971 

A«  the  analysis  shows  a  loss  of  3  per  cent,  (Aurent  placed  but  little  oonfidenoe  in 
the  formula  dednoed  from  it.— The  compound  is  perhaps  C^^^U'^S^  —  C^Ad*H^S,2HS, 
and  produced  in  the  manner  represented  by  the  equation  : 

3C*'Hi2S*  +  4NH8  «  2C«N«H«S»  +  6HS  [L.]. 

It  is  nearly  insoluble  in  akohol  and  dissolves  but  q^n^  in  WKng 
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Benzoylureide.   C»^N*H^O*. 

Laurent  &  Gerhardt.  Compt  Mm,  ISoQ,  1 19;  CompL  r^nd. 30^  405. 

Formation,    By  the  action  of  area  on  bitter  almond  oil : 
3C"H«0«  +  4C8N«H*0»  -  C»N«H«0«  +  6H0. 

Preparation.  A  mixtare  of  5  pts.  of  pulFerised  area  and  2  pt& 
bitter  idmond  oil  becomes  perfectly  liquid  when  heated  to  a  temperature 
even  below  100°,  and  soon  afterwards  solidifies  into  a  compact  mass. 
It  is  best  to  place  the  mixtnre  in  a  basin  on  the  sand-bath,  and  stir  it  with 
a  pestle.  The  solid  mass  is  pnlverised,  freed  from  any  excess  of  bitter 
almond  oil  by  treatment  with  ether,  boiled  with  a  large  quantity  of 
water  till  no  more  area  crystallises  from  the  filtrate  by  evaporation,  and 
dried  at  120^ 

ProperHes.  Amorphous  white  powder  destitute  of  taste  and  smeU. 
Separates  from  the  alcoholic  solution  by  evaporation  in  amorphous  crasts. 

Lanrent  &  Gerhardt. 

50  C  300  ....  59-52  59-70 

8N 112  ....  22-22  21-68 

28  H 28  ....  5-56  554 

8  0 64  ....  12-71  13-08 

CWN8H«0»  ....  604    ....  10000    10000 

Deeompoiitiana,  1.  Benzoylureide  turns  yellow  at  ITO*',  and  ^vea 
off  bitter  almond  oil  at  a  temperature  a  few  degrees  higher.  By  dry 
distillationi  it  yields  bitter  almond  oil  and  water  containing  ammonia, 
and  leaves  a  yellow  residue  which  dissolves  sparingly  in  alcohol  and 
ether,  and  disappears  completely  when  more  strongly  heated.  —  2.  When 
boiled  with  dilute  acids,  it  is  resolved  into  bitter  almond  oil  and  urea.  — 
3.  It  is  gradually  decomposed  by  boiling  potash-ley,  bitter  almond  oil 
and  ammonia  escaping  together  with  the  watexy  vapours.  The  solution 
contains  benzoate  of  potash. 

Benioylureide  is  insoluble  in  water. 

It  dissolves  in  alcohol^  but  not  in  ether. 


Benzoinam. 

C«NffK)  =  C»AdH"0?. 

Laurent.    (1844.)    Compt.  Mm.  1845,  87;  Pharm.  Centr.  1845,  829. 

Foi^mation.  —  By  the  action  of  alcoholic  ammonia  on  benzoin  : 

0»H»0<  +  NH»  -  C«^H»20  +  8H0. 

It  is  sometimes  produced  by  the  action  of  ammonia  on  crude  bitter 
almond  oil,  probably  because  that  substance  almost  always  contains 
benzoin. 


\. 
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Preparation,  When  the  mixture  obtained  from  benzoin  and  alco- 
holic ammonia  left  to  stand  quietly  (p.  174),  is  exhausted  by  boilinj 
with  alcohol,  benzoinam  remains  together  with  the  crystalline  body  (2 
(p.  174);  on  boiling  this  mixture  with  alcoholic  potash,  the  body  (2; 
dissolves,  and  the  liquid  is  then  somewhat  dilated  with  alcohdf  and 
filtered.  The  filtrate  mixed  with  water  yields  a  precipitate,  which  however  does  not 
consist  of  the  compound  (2)  in  its  original  state.  The  benzoinam  remaining  on 
the  filter  is  dissolved  in  boiling  alcohol  containing  a  small  quantity  of 
hydrochloric  acid,  and  precipitated  from  the  solution  by  ammonia/ 

White   microscopic  needles.      Inodorons.     Melts  when  heated  and 
crystallises  partially  in  needles  on  cooling. 


£0  V/      •(•.•••••••I 

N    

12  H    

•...«  168 

14 

12 

....     83-16    .. 
6-90    .. 
5-90    .. 
405     .. 

Lanrent*  • 

82-9 

7-4 

5-9 

O    

8 

8-8 

CaNHTO   .... 

202 

....  10000     .. 

1000 

The  compound  does  not  appear  to  be  decomposed  by  potash. 

It  dissolves  at  a  gentle  heat  in  oil  of  vitriol,  forming  a  reddish 
solution  from  which  water  throws  down  orange-yellow  flakes. 

It  dissolves  readily  in  boiling  alcohol  containing  hydrochloric  acid, 
and  the  solution,  when  diluted  with  water,  deposits  a  portion  of  the 
benzoinam^  the  rest  on  addition  of  ammonia. 


Benzomamide. 

C«*N*H««  =  C«*Ad«N»H».l 

Lattrent.     (1837.)    Ann.    Chim.   Phya.    66,   189 ;    Pharm.   Centr. 
1838,  295. 

Formation,    By  the  action  of  aqueous  ammonia  on  benzoin  : 

3C9«H»0*  +  4NH»  -  C«N<H»  +  12HO. 

Preparation,  Benzoin  covered  with  ammonia  in  a  stoppered  bottle, 
forms  in  8  weeks  a  white  powder  which  may  be  freed  from  unaltered 
benzoin  by  boiling  with  alcohol.  The  residue  is  recryetallised  from 
boiling  ether. 

Properties.  White  powder  consisting  of  microscopic,  very  slender 
needles,  having  a  silky  lustre.  After  fusion,  it  solidifies  in  a  fibrous 
mass.     May  be  distilled  without  decomposition. 


84  C  

4  N 

....  504    ....     84*56    ... 
....     56    ....      9*40    ... 

Laurent. 

83-45 

8-94 

36  H 

36     ....       6*04 

5-55 

C«N^H»  ... 

596     ....  10000     ... 

97-94 

Poljmeric  or  isomeric  with  hydrobensamide. 

Insoluble  in  water;  very  sparingly  soluble  in  alcohol  and  ether. 


318         COUPOUNDS  CONTAINING  TWO  OR  MORE  At.  C^^H*. 


Imabenzile. 

C«NH"0»  =  C»AdHW  or  C«NH",OM 

m 

Laurbmt.    (1843.)    Bev.  acUmt,  10, 122;  19, 442;  J.  pr.  Chem.  2T,  312; 
85,  463;  Fharm,  Centr.  1843,  243. 

Formation,    By  the  action  of  ammonia  on  benzile: 

C»ff«0»  +  NH»  =  C28NH"0«  +  2H0. 

Preparation,  Benzile  is  dissolved  in  vann  absolute  alcohol,  dry 
ammoniacal  gas  passed  through  the  still  warm  solution,  and  the  liquid 
left  to  cool,  while  the  passage  of  the  gas  is  continued.  After  24  hours, 
the  liquid,  together  with  the  sediment  which  has  formed,  is  heated  to  the 
boiling  point,  and  filtered  at  the  same  temperature.  Imabeniile  then 
remains  on  the  filter  and  may  be  purified  by  washing  with  ether. 

Fropertiei.  White  inodorous  powder;  Separates  from  it9  solution  in 
boiling  efcher-alcohol,  in  microscopic  right  rhombic  prisms  with  dihedral 
summits  whose  &ces  rest  on  the  obtuse  lateral  edges.  Melts  at  140°, 
remains  soft  and  glutinous  on  cooling,  and  then  solidifies  without 
erystalllsiug. 


28  C  

N  

11  H  

168 
14 
11 
16 

....      oU-uD      ••«) 
....        O  /  X      ■•• 
....         O'JD      ... 
•...         7*Od      ... 

Laarent. 

80-0    ....    80-34 

7-3     ....      6-80 
5-3    ..„      5-18 

2  O  

7-4    ....      7-68 

C«NHiW .... 

209 

....  100-00    ... 

100*0    ....  100-00 

Decompositions.  1.  Imabenzile  is  partially  decomposed  during  fusion. 
When  subjected  to  dry  distillation,  it  neither  gives  off  gas  nor  leaves  any 
carbonaceous  residue.  —  2.  When  gently  heated  with  nitric  acid,  it  eives 
off  red  vapours,  and  yields  a  yellow  oil,  which  solidifies  in  the  crystalline 
form  o^  cooling,  dissolves  in  alcohol,  and  crystallises  therefrom  in  small 
needles  united  in  tufts,  but  is  insoluble  in  ammonia. —-3.  It  is  not 
altered  by  boiling  with  hydrochloric  acid.  It  dissolves  in  gently  heated 
oil  of  vitriol,  and  the  solution  mixed  with  water  deposits  benziliun.  — 
4.  It  dissolves  readily  in  boiling  alcoholic  potash;  and  water  added  to 
the  solution  throws  down  benzilimlde^  while  nothing  but  potash  reawns 
dissolved. 

Imabenzile  is  perfectly  insoluble  in  boiling  alcohol  and  ether. 


Benzilim. 

Laurent.    (1845).     Rev.  scient.  19,  442;  J.  pr.  Chem.  35,  463. 
BemMmide. 


FormcUion.    !•  By  the  action  of  ammonia  on  benzile: 
2C»HWO«  +  2NH8  -  C^N^HKO*  +  4H0. 
9\  Bj  boiling  imabenzile  with  alcoholic  potash. 

Preparation.  The  hot  filtrate  obtained  in  the  preparation  of  imaben- 
zile (p.  218)>  deposits  on  cooling  slender  needles  of  benzilim^  mixed  with 
a  few  thick  crystals  of  benzilam.  Tlie  decanted  mother-liquor  yielded  by  spon- 
taneous evaporation  a  few  more  crystals  of  benzilim  together  with  crystals  of  benzilam. 
The  benzilim  is  purified  by  several  recrystallisations  from  boiling  alcohol. 
2.  Imabenzile  is  dissolyed  in  boilleg  alcoholic  potash,  and  the  solution 
mixed  with  water,  which  throws  down  benzilim. 

Froperties,  White,  silky,  extremely  slender  needles,  which,  under  thet 
microscope,  appear  to  be  united  in  tufts.  Melts  at  130°,  becomes 
gummy  on  cooling,  and  solidifies  at  ordinary  temperatures,  without 
crystauising. 
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Polymeric  (or  isomeric)  with  imabrnzile. — Laurent  (Mitkode  de  cAimte,  p.  108) 
Mgards  it  as  the  nitcik  of  beosUie  add  »  C^NH"0?. 

Decompositions.  1.  When  fused,  it  yields  the  same  products  of 
decomposition  as  imabenzile.  Distils  apparently  without  decomposition, 
but  the  distillate  dissolves  very  readily  in  ether  and  crystallises  therefrom 
in  needles  by  eyaporation. — 2.  It  is  easily  decomposed  by  hot  nitric 
acid,  with  evolution  of  red  vapours,  apd  yields  the  same  products  as 
imabenzile.  —  3.  It  dissolves  in  gently  heated  oil  of  vitrioi,  and  the 
solution  mixed  with  water  deposits  benzilam.  —  4.  It  is  not  decomposed 
by  hydrochloric  acid. 

It  dissolves  sparingly  in  alcohol  and  ether. 


Benzaam.    C*«NH*, 

lavABNT.    (1845.)    £ev.  9cient.  19,  443;  J.  pr.  Chem.  35,  464. 

Formation.    1.  By  th^  action  of  ammonia  on  benzile: 

C»HW0<  +  NH»  =  C»NH»  +  4HO. 
2.  By  dissolving  imabenzile  or  benzilim  in  oil  of  vitriol: 

C«NH"0»  =  C»NH»  +  2HO. 

Freparalion,  1.  The  thick  crystals  obtained  in  the  preparation  of 
benzilim  are  purified  by  repeated  crystallisation  from  cold  ether-alcohol. 
—  2.  The  solid  mass  obtained  by  the  action  of  ammonia  on  benzile  is 
washed  -with  akohoij  the  Fesultinj^  miztiue  of  imabenzile  and  benzilim 
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dissolred  in  gently  heated  oil  of  yitriol;  and  tbe  solution  dilated  with 
water;  an  oil  then  separates  out  which  solidifies  almost  immediatelj. 
This  product  is  washed  with  water^  then  quicklj  with  a  small  quan- 
tity of  alcohol,  dissolred  in  ether^alcohol,  and  the  solution  is  left  to 
evaporate. 

Properties,     Colourless,  right  rectangnlar  prisms.     Fig,  69  without 

p  and  »,  and  very  narrow  (  oo  Poo  .  »Poo  .  Poo  J.  y  :  y' =  106**; 
t  :m  :=.  90°;  ^  :  u  =  115°.  Crystallises  from  alcohol  in  prisms  an  inch 
or  two  long;  from  ether  in  short,  rather  thick  prisms.  —  Melts  at  105% 
find  if  not  perfectly  fused,  solidifies  a^ain  in  needles  at  a  temperature 
very  little  lower;  but  after  complete  uision,  it  remains  fluid  for  a  long 
time  at  ordinary  temperatures,  and  gradually  solidifies  without  crystal- 
lising, but  if  it  be  then  gently  warmed,  becomes  opaque  and  crystalline. 
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It  is  quickly  decomposed  by  nitric  acid,  an  oil  being  produced  which 
crystallises  in  needles  on  cooling  and  is  insoluble  in  ether. 

It  is  not  decomposed  by  boiling  alcoholic  potash. 

It  dissolves  readily  in  oil  of  vUriol,  and  is  precipitated  in  its  original 
state  by  water. 

It  aissolves.very  easily  in  aleohcl  and  in  ether. 


Azobenrile.    C«NH«o». 

ZiNiN.     (1840.)    Ann,  Pharm,  34,  190. 

Laurent    Bev,  teietit.  19,  445;  J»pr,  Ckem.  85,  466. 

Formation  and  Preparation.  When  an  alcoholic  solution  of  benzlle 
not  too  concentrated  is  mixed  with  aqueous  ammonia,  a  white  granular 
precipitate  is  formed,  which,  after  remaining  in  the  liquid  for  10  hours,  is 
washed  and  recrystallised  from  alcohol.  The  liquid  which  has  deposited  the 
uobensile,  contains  benxoate  of  ethyl;  and  apparently,  a  body  which  dissolTes  readfly 
in  alcohol  and  crystallises  in  small  needles  [probably  benzilam.  L.].  The  same  sub- 
stance is  more  abundantly  produced  when  an  alcoholic  solution  of  benzlle  is  gT>^Q>ll7 
mixed  with  ammonia  at  the  boiling  heat,  till  the  liquid^  still  kept  boiling,  oJubiti  a 
milky  turbidity. 

Properties.  White,  highly  lustrous,  iridescent,  thin,  smooth  needles 
and  laminffi. 
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Laureatf  adopting  Zinin's  formula  (I)  gires  for  the  formation  of  axobenzUe  the 
eqoation : 

5C»H"»0*  +  2NH»  -  2C<«NH»0  +  4CWH«0*  +  2H0, 

which  likewise  takes  account  of  the  simultaneoos  formation  of  benzoate  of  ethyl. 
According  to  formnla  (II),  the  formation  of  azobenzile  takes  place  simnltaneonsly  with 
that  of  benaoic  acid  and  benzilamy  as  represented  by  the  equation : 

4C»HMO<  +  3NH»  -  C«NH"02  +  2C»NH»  +  C"H«0»  +  lOHO  [L.]. 

Azobenzile  is  nearly  insoluble  in  water^  potash  and  ammonia. 

It  dissolyes  in  alcoholic  potash^  ammonia,  and  hydrochlorio  acid, 
whence  it  crjrstallises  withoat  alteration.  The  eolation  is  not  precipitated 
bj  alcoholic  nitrate  of  silver. 

Soluble  in  alcohol. 


^  Addenda  to  the  B<mylene  Sdies. 

Methylate  of  Benzylene. 

C»H"0*  =  C"H«(C*H»)«0*. 
C.  WiOKB»    Ann.  Pharm.  102^  868. 

MethyhbenzoUe  ether,  MetkplbenMolUther. 

FormcUion.  By  the  action  of  metbjlate  of  sodium  on  chloride  of 
benzylene: 

C"H«,CP  +  20»H«NaO>  -  2NaCl  +  C"H»(C»H^«0*. 

Preparation,  2  At.  sodium  are  dissolved  in  pnre  anhydrous  methylio 
alcohol,  and  the  solution  boiled  for  some  hours  with  chloride  of  benzylene. 
A  large  quantity  of  chloride  of  sodium  then  separates;  the  excess  of 
methylic  alcohol  is  removed  by  distillation  at  the  heat  of  the  water-bath; 
the  residue  mixed  with  water;  and  the  methylate  of  benzylene^  which  rises 
to  the  surfiice,  is  removed  by  a  pipette,  then  dried  and  rectified. 

Properties,  Transparent,  colourless  liquid,  heavier  than  water. 
Boils  at  208°,  leaving  however  a  brown  residue  arising  from  decompo- 
sition. —  Has  an  agreeable  odour,  resembling  that  of  geraniums.  —  Inso- 
luble  in  water;  easibly  soluble  in  wood-spirit,  alcohol,  and  ether. 


Ethylate  of  Benzylene. 

WiCKB.    Ann,  Pharm,  102,  864. 

EthyMewtolie  ether,  AeihylbentoWher, 
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Prepared,  like  the  preceding  compound,  by  the  action  of  eth^ate  of 
flodiam  on  chloride  of  benzylene. 

Transparent  coloarless  liqnid,  heavier  thati  wateir,  and  smelling  like 
the  methyl-componnd.     Boils  at  222". 
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This  and  the  preceding  compound  may  be  regarded  as  compouna 
ethers  derived  from  the  [unknown]  biatomic  alcohol  ttsfOS  related  to 
chloride  of  benzylene  C^^H^C1^  in  the  same  manner  as  Wurtz's  glycol 
or  hydrate   of   ethylene      ;n2}^>    ^  related  to  chloride  of  eth'ylenei 

these  alcohols  being  formed  from  2  molecules  of  water,  its)  0^   by    the 

replacement  of  2  At.  It  by  the  biatomic  radicals  C^^H*  and  C^H^.     The 
ethers  are  formed  by  the  replacement  of  the  other  two  atoms  of  hydrogen 

by  2  At.  methyl,  or  ethyl,  <&c.;  thus  ethylate  of  henzylme  =  /nm'^'}^^' 
This  compound  occupies  in  the  benzylene  series  the  same  place  that 

Q4U4      \ 

acetal  (n«H')'l^^  occupies  in  the  ethylene  s^rieii. 

Ethylate  of  benzylene  is  Insoluble  in  water^  but  dissolves  readily  in 
Vfoodriprit,  alcohol  and  ether. 


Amylate  of  Benzylene. 

C«*H«0*  =  C"H«.(C"H«»)K)*. 
WicKB.    Ann.  Pharm.  102,  364. 
Amylohenzolic  ether,  Amylbenzol&ther, 

Produced  by  the  aciiou  of  amylate  of  sodium  on  bhioride  bf  behtylend^ 
It  must  be  freed  from  adherine  fusel-oil  by  fractional  distillation,  that 
liquid  not  bein^  sufficiently  soluble  in  water  to  be  removable  by  washing. 

Slightly  yellowish  oil,  lighter  than  water,  and  having  an  odout 
somewhat  like  that  of  fusel  oil.  Boils,  with  some  decomposition,  i^l 
about  292''* 
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ACETATB  OF  BENZTLBNB.  22S 


Acetate  of  Benzylene. 

C»H»0»  =  C^*H\C*H'0>)H)*. 

WicKB.    Ann*  Pkarm.  102^  366. 

AeeMtm»iie  etker,  Bingtdmn-BeiufoUUker. 

FarmaUon.  fiy  the  action  of  chloride  of  benzjlene  on  acetate  of 
ftiWer: 

C"H«,CP  +  2(^'2^'}0»)  «  2AgCl  +  (^"^^3,}(H 

» 

Prq^arcBticn.  Perfectly  dry  acetate  of  silver  (rather  more  ihaii 
2  At.)  is  triturated  with  1  At.  chloride  of  benzylene,  and  the  scarcely 
moist  mixture  introduced  into  a  small  flask.  On  the  application  of  a 
l^ntle  heat,  a  violent  action  takes  place,  attended  with  evolution  of  white 
fumes;  hence  it  is  best  not  to  use  more  than  10  grammes  of  the  silver^ 
salt  at  a  time;  but  even  then  the  product  falls  considerably  below  the 
calculated  quantity.  The  mass,  after  cooling,  is  treated  with  successiA'O 
portions  of  ether  as  long  as  that  liauid  dissolyes  any  thing  out  of  it; 
the  united  ethereal  extracts  distilled  in  the  water-bath;  the  residual 
yellowish  oil  freed  from  adhering  acetic  aeid  by  washing  with  weak  soda- 
ley  and  then  with  water,  and  finally  redissolved  in  a  small  quantity  of 
ether;  and  the  solution  is  left  to  evaporate.  The  acetate  of  benzylene 
then  remains  in  the  form  of  a  viscid  oil,  which  deposits  small  macle- 
orystals  in  the  course  of  24  hours,  and  after  some  time  solidifies  completely. 

Pivperties.  Small,  perfectly  white,  shining  crystals^  very  much 
resembling  the  so-called  swallow-tail  crystals  of  gypsum  and  apparently 
belonging  to  the  oblique  prismatic  system.  From  solution  in  alcohol  or 
ether  it  separates  by  spontaneous  evaporation,  as  an  oil,  and  is  likewise 
precipitated  as  an  oil  on  adding  water  to  the  alcoholic  solution.  This 
oil  often  remains  liquid  for  a  considerable  time,  but  suddenly  solidifies 
on  being  touched  with  an  angular  body  or  on  agitation.  —  The  compound 
melts  at  186^  and  solidifies  in  the  crystalline  form  on  cooling. 

WIcke. 

22  C  132     ....     63-5     63-6 

12  H 12    ....       5-8     a-1 

8  O  64     ....     80-7     30-3 

C«H»»08    208    ....  100-0    100-0 

Decompotitioni,  1.  Acetate  of  benzylene  cannot  be  volatilised  with* 
out  decomposition .  When  heated  in  a  retort,  it  begins  to  boil  at  1 90^, 
the  boiling  point  gradually  rising  to  240°.  The  distillate,  which  is  acid 
to  moist  litmus  paper,  is  a  mixture  of  anhydrous  acetio  acid  and  bitter 
almond  oil: 


(C^H»03y}^  -  (C*HW)W  -»■  C"HW 
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2.  Heated  with  aqueous  potash  to  100®  in  a  sealed  tube^  it  yields 
bitter  almond  oil  and  acetate  of  potash: 

This  reaction  is  not  exactly  analogous  to  that  of  acetate  of  ethylene  /(Mmo'^s  j  ^ 

with  aqueous  potash^  which  yields  glycol  or  hydrate  or  ethylene  us>  ^  ^  similar 
decomposition  of  acetate  of  benzylene  would  yield  benzoUo  alcohol  or  hydrate  of  ben- 

xylene  jjj  \  0\  _  ^  Acetate  of  benzjrlene  heated  to  1 00®  in  a  sealed  tube 
with  aqueous  ammonia^  yields  acetamide  and  hydrobenzamide,  the  former 
of  which  may  be  extracted  from  the  mixture  by  solution  in  water. 

3(,^IJ5o2)s}^)  +  ^N^*  =  6N(H.H.C*H»0S)  +  C^N'RW  +  12H0* 

4.  Heated,  to  100°  in  a  sealed  tube  with  dilute  sulphurio  add^  it  is  con- 
verted into  bitter  almond  oil. 

OomhinationB,    Insoluble  in  water,  but  dissolves  very  readily  in 
aleahol  and  eAer. 


Valerate  of  Benzylene. 

C^H^K)*  =  C"H*{(?«H»0»)H)*. 
WzcKB.    Ann.  Pharm.  102,  869. 

Vaierobenzolie  ether,  Valeriamdure-Beiuoldiker. 

Prepared  like  the  acetate,  by  the  action  of  chloride  of  benzylene  on 
valerate  of  silver.  After  the  action  is  completed,  the  mass  is  not  solid 
but  viscid,  and  ether  extracts  from  it  an  oil,  which,  when  the  solvent 
is  evaporated,  remains  viscid  and  yellow,  and  cannot  be  induced  to 
crystallise. 
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The  difierence  between  the  analytical  and  calculated  results  arises  from  the 
presence  of  excess  of  chloride  of  bensylene,  which  could  not  be  remoyed. 

The  compound  is  decomposed  by  distillation,  apparently  in  the  same 
manner  as  the  acetate;  for  the  distillate  treated  with  carbonate  of 
soda,  slowly  gives  np  valerianic  acid,  while  bitter  almond  oil  remai&a 
behind : 


DBNZOATE  OF  BEXZTL'RNE.  22/) 


Benzoate  of  Benzylene. 
C«H"0»  =  C"H«(C"H«0«)»0*. 

WicKE.    Ann.  Pharm.  102,  370. 

WheD  chloride  of  benzylene  is  triturated  with  benzoate  of  silver,  the 
mixture  becomes  heated,  acquires  a  kneadable  consistence,  and  must  b? 
quickly  introduced  into  a  flask  provided  with  an  escape- tube  to  carry 
away  the  intensely  suffocating  vapours  of  chloride  of  benzylene.  On 
treating  the  cooled  mass  with  ether,  a  brown  extract  is  obtained,  which 
when  evaporated,  yields  a  viscid,  brown,  uncrystallisable  mass.  This  pro- 
duct mixed  with  alcoholic  potash  immediately  yields  a  solid  mass  of 
benzoate  of  potash,  together  with  bitter  almond  oil. 


Benzylene  likewise  unites  with  bibasic  acids,  forming  compounds 
which  may  be  regarded  as  benzolic  alcohol  in  which  the  2  At.  of  basic 
hydrogen  are  replaced  by  the  raxlical  of  a  bibasic  acid. 

C"H*1 
Sidphate  of  Benzylene,  —  oarii  j  ^S  obtained  by  the  action  of  chloride 

of  benzylene  on  sulphate  of  silver,  is  a  red-brown,  uncrystallisable  oil. 

Succinate  of  Benzylene,  —  psiJini  j  ^S  appears  to  be  formed  by  the 

action  of  chloride  of  benzylene  on  succinate  of  silver.  Tlio  ethereal 
extract  treated  with  dilute  soda-ley,  yields  free  succinic  aci<l  and  bitter 
almond  oil. 

The  action  of  chloride  of  benzylene  on  oxalate  of  silver  is  so  violent 
that  no  definite  product  can  be  obtained  from  it. 


Chloride  of  benzylene  heated  to  100"^  in  a  sealed  tube  with  strong 
aqueous  or  alcoholic  potash  (most  quickly  by  the  latter)  yields  chloride 
of  potassium  and  bitter  almond  oil. 

Ci»H«,Cl=  +  2K0  =  CnicO^  +  2KC1. 

The  statement  of  Cahours  (p.  51)  that  this  compound  is  not  actrd  upon  by  pnta^lt,  \^ 
therefore  incorrect. 

Heated  for  some  time  to  100°  with  aqueous  or  alcoholic  ammonia  in 
a  sealed  tube,  it  yields  sal-ammoniac  and  bitter  almond  oil.  At  ordinary 
temperatures  no  action  takes  place.  Chloride  of  benzylene  may  also  1)0 
distilled  without  change  in  dry  amnion iacal  gas. 

Heated  to  100°  in  a  sealed  tube  with  an  alcoholic  solution  of  sulpho- 
cyanide  of  potassium,  it  yields  chloride  of  potassium  and  an  oil  having  the 
odour  of  mustard-oil.  With  dry  cyanide  of  potassium  at  100°,  no  decom- 
position takes  place,     (Wicke.)  ^. 
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OMaene  Series* 

A.    Pbimart  Series. 

Primary  Nvdeue  C"H*. 

Toluene  or  Toluol.   C"H^ 

Pellbtibr  &  Walter.    (1837.)    Ann.  Chim.  Phys.  67,  2«9;   Pogg, 

44,  81;  Pharm.  Cenir.  1837,  551. 
GouBREB.    Ann.  Chim.  Phye.  69,  184;  J.  pr.  Chem.  18,  95. 
Deyillb.    N.  Ann.  Chim.  Phy$.  3,  152,  168;  J.  pr.  Chem.  25,  386; 

abstr.  J.  Pharm.  27,  636,  640;  Pharm.  Ceniir.  184Q,  194. 
Ol^nard  &  BouDAULT.    N.  Ann.  Chim.  Phys.  4,  274 ;   abstr.  C<mpt. 

rend.  17,  503;  also  J.  pr.  Chem.  31,  111.  —  iV.  J.  Pharm.  6,  250; 

abstr.  Compt.  rend.  19,  505;  J.  pr.  CJtem.  33,  466;  Pharm.  Cewtr. 

1844,  155. 
Bltth  &  HoFHANN.    Ann.  Pharm.  53,  325. 

MusPRATT  &.  HoPHANM.    Ann.  Pharm.  54,  9;  Pharm.  Cenir.  1845,  514. 
NoAD.    Ann.  Phaf^,  63,  305. 
E.  Kopp.     C<mpt.  chim.  1849,  149. 

Mansfield.    Chem.  Soe.  Qu,  J.  1,  266;  also  Ann.  Pharm.  69,  478. 
Cahourb.    Ccmpt,  rend.  28,  384;  abo  /.  pr.  Chem.  47,  423 ;   Compt. 

rend.  30,  319. 
Wilson.    Ann.  Pharm.  77,  216;  Chem.  Soc.  Q.  J.  3,  154. 
VoLCKEL.    Ann.  Pharm.  86,  334. 
Cannizzaro.    Ann.  Pharm.  90,  252;  96,  246. 
RiTTHATJSSEN.    J.  pi\  Chem.  61,  74;  Pharm.  Centr.  1854,  350. 

BsttMphia    (Pelletier  &    Walter),    Heptacarbure    guadrihydrique    (Couerbe), 
Benzoen  (DeWlle),  Draeyl  (Gl^nard  &  Boadaalt),  Tolvhie  (Cahonrs).     {TsU,  Om.]. 

FotmaUon.  1.  By  the  action  of  potash  on  benzylic  aloohoL 
(Cannizzaro): 

3C"H^«  +  KOiHO  -  CMH»KO<  +  2C"H8  +  4HO. 

2.  Bj  heating  tolaylic  acid  with  excess  of  lime.    (Noad): 

CWH^O*  »  C"H8  +  2CO«. 

3.  By  the  dr^  distillation  of  tola  balsam  (Deville,  Mnspratt  &  Hofmann, 
E.  Kopp);  of  dn^on's  blood  (G16nard  &  Bondault);  of  the  resin  of  Pinue 
maritiTna  (Pelletier  &  Walter);  of  Burmese  naphtha  or  Rangoon  tar 
(De  la  Rne  <&  Miiller,  Proc.  Boy,  Soc.  S,  221).  —  4.  In  the  preparation  of 
fllnminating  gas  from  resin  or  of  rather  fat  oil.  (Conerbe.)  —  5.  In  the 
dry  distillation  of  wood  (Volckel)  and  of  coal.  It  occurs  abundantly  in 
coal-tar  oil.    (Mansfield.) 

Preparation.  1.  From  Benzylic  alcohol.'-^  When  bensylic  alcohol 
is  distilled  with  four  or  fire  times  its  rolume  of  concentrated  alcoholic 
potash  in  an  apparatus  which  allows  the  less  yohbtile  products  to  flow 
back  agajn,  all  the  alcohol  passes  over  at  first,  then  water  with  a  small 
quantity  of  unaltered  benzylic  alcohol,  and  at  last,  when  the  residue  has 
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become  solid,  a  mixture  of  toluol  with  benxylic  alcohol.  This  mixture 
is  distilled  bj  itself;  the  portion  which  goes  oyer  at  116°  collected 
9f9kTt  and  shaken  up  with  oil  of  vitriol,  whereby  the  benzjlic  alcohol  is 
resinized  and  dissolved;  and  the  decanted  liquid  is  washed  with  carbo* 
nate  of  potash  and  twice  rectified  over  anhydrous  phosphoric  acid. 
(Cannizzaro.) 

2.  From  Tolu  halwm.  —  The  balsam  freed  by  distillation  with  water 
from  toleue,  cinnamein  and  a  portion  of  the  benzoic  acid,  is  heated  in  a 
copper  boiler  to  remove  the  water,  till  it  no  longer  froths  up,  and  then 
subjected  to  dr^  distillation  in  a  retort  filled  only  to  one-fourth.  At 
first  it  boils  quietly  and  gives  off  nearly  pure  benzoic  acid  (benzoic  acid 
with  a  little  cinnamic  acid,  which  solidify  in  the  receiver  in  the  crystalline  form,  and 
yield  a  conridei^ble  quantity  of  toluol  when  distilled  with  water  :  Muspratt  & 
Hofmann).  The  heat  must  then  be  increased  to  maintain  the  ebullition, 
which  becomes  irregular,  the  mass  frothing  up  strongly  and  therefore 
requiring  frequent  agitation;  at  a  later  stage  of  the  process,  however,  it 
again  boils  <juietl^.  The  product  of  the  distillation  is — besides  carbonic 
acid,  carbonic  oxide  and  a  little  water  —  a  heavy  oil,  which  is  a  mixture 
of  benzoate  of  ethyl  (more  probably  benzoate  of  methyl  according  to  Muspratt  Sc 
Hoftnann,  alio  aooording  to  Scharling,  Ann.  Pharm,  97,  83),  and    toluol.       This 

mixture  is  distilled  by  itself,  and  the  portion  which  goes  over  between 
130^  and  140°  is  rectified  over  strong  potash-ley  and  dried  over  chloride 
of  calcium;  the  product  is  ?ery  small.  (Deville,  Muspratt  k  Hofmann.) 
—  E.  Kopp  purifies  tolu -balsam  as  completely  as  possible  from  cinnamic 
acid  by  repeated  boiling  with  carbonate  of  soda,  boils  the  residue  with 
strong  sooa-ley,  and  cuetils  the  brown  solution  (which  solidifies  in  a 
brown  mass  on  cooling)  at  a  gradually  increasing  heat.  The  oil  which 
passes  over  with  the  water  increases  in  quantity  till  it  amounts  to  a 
tenth  part  of  the  distillate  after  decantation;  it  is  rectified,  dehydrated 
oyer  chloride  of  calcium,  and  again  rectified. 

8.  From  Dragon* $  blood.  — When  the  black-red  oil  obtained  by  the 
dry  distillation  of  dragon's  blood  is  rectified,  a  mixture  passes  over  con- 
sisting of  toluol  and  styrol  (draconyl:  GUnard  dk  Boudaidt)  which  be- 
comes colourless  after  being  twice  distilled  with  water;  and  when  this 
mixture  is  repeatedly  distilled  at  the  lowest  possible  temperature, 
and  without  ebullition,  in  order  to  convert  the  styrol  into  metastyrol 
(or,   to    retain  the  draconyl,   according  to    Gl^nard   &   Boadault),     the     toluol 

distils  over.  According  to  Gl^nard  k  Boudault,  the  toluol  should  ulti- 
mately be  boiled  several  times  with  solid  hydrate  of  potash  to  retain 
the  draconyl;  according  to  Blythe  &  Hofmann,  the  styrol  is  merely 
converted  by  the  heat  into  metastyrol^  and  com,>lete  separation  might  be 
effected  by  heating  the  mixture  for  an  hour  to  200°. 

4.  In  the  distillation  of  resm-oU  (x,  411),  toluol  passes  over  after  the 
oil  C"H*  (xi,  378).  (Couerbe.)  —  5.  When  the  brown  oil  obtained  in 
the  preparation  of  illuminating  gas  by  the  dry  distillation  of  the  resin  of 
Pinus  maritima  (brai  9ec.),  is  subjected  to  fractional  distillation,  there 
passes  over  between  130°  and  160°,  a  yellowish  red  oil  which  has  a 
strong  but  not  unpleasant  odour,  reddens  litmus,  and  when  rectified 
leaves  a  carbonaceous  residue,  while  an  amber-coloured  distillate  passes 
over.  This  distillate  is  freed  from  the  empyreumatic  acid  by  agitation 
with  tolerably  strong  potash-ley,  and  distilled  in  the  oil-bath;  the  portion 
which  distils  over  at  160°  is  shaken  up  with  oil  of  vitriol;  and  the  decanted 
oil  is  washed  with  potash-ley  and  rectified.  This  treatment  with  oil  of 
vitriol  and  potash-ley  is  repeated  15  or  20  times,  till  the  residual  oil, 

Q  2 


228  TOLUENE:  PRIMAUT  NUCLEUS  C^IP. 

when  again  treated  with  oil  of  vitriol,  neither  becomes  coloured  itselfy 
nor  imparts  any  colour  to  the  oil  of  vitriol,  after  which,  it  is  rectified 
two  or  three  times  over  potassium,  till  that  metal  remains  in  contact  with 
it  perfectly  bright.     (Pelletier  &  Walter.) 

0.  When  crude  commercial  wood-^spirU  is  diluted  with  water,  a  pale 
yellow  oil  whose  boiling  point  varies  from  90°  to  260°  rises  to  the  surface. 
This  oil  is  shaken  up  with  oil  of  vitriol;  and  the  clear  liquid  is  decanted 
from  the  brown-red  viscid  mass,  washed  with  dilute  potaBh-ley,  dried  by 
chloride  of  calcium,  and  distilled  over  anhydrous  phosphoric  acid.  The  por- 
tion which  first  distils  over  (between  108°  and  1 1 2°)  is  toluol.  (Cahours.) 
— 7.  The  portion  of  the  volatile  oil  obtained  in  the  distillation  oibeechrtar, 
which  passes  over  between  100*^  and  150°,  is  treated  with.oil.of  vitriol, 
and  the  undissolved  portion  is  subjected  to  fractional  distillation.  The 
portion  which  distils  between    110°  and    130°  is  toluol.      (Volckel.) 

—  8.  The  portion  c  (xi,  135)  of  the  light  naphtha  obtained  from  coal-tar^ 
which  distils  over  between  100"^  and  150°,  consists  of  toluol.  (Mansfield, 
Ritthausen.)  —  The  portion  which  goes  over  between  100°  and  120°  is 
treated  with  half  its  weight  of  oil  of  vitriol,  whereby  unknown  sub- 
stances  are  removed  and  a  constant  product  more  readily  obtained 
(Wilson);  sco  also  Hilkenkamp,  Ann.  Pharm.  95,  86 ;  Ckem,  Gca. 
1855,  461). 

Properties,  Colourless,  strongly  refracting  oil,  having  a  pleasant 
ethereal  odour  very  much  like  that  of  benzol,  and  a  burning  taste. 
Sp.  gr.  0-86  (Pelletier  &  Walter),  0-821  (Couerbe),  0*87  at  18°  (Deville), 
0  864  at  23°  (Glenard  &  Boudault).     Very  mobile;  does  not  solidify  at 

—  20°.  (Pelletier  &  Walter;  Gl§nard  <fe  Boudault).  Boils  at  108°  when 
the  barometer  stands  at  076  met.  (Pelletier  &  Walter,  Deville);  at  100** 
(Couerbe),  at  106°  (Glenard  &  Boudault),  at  114°  (Gerhardt,  N.  Ann. 
Chim.  Phys.  14,  107;  t/".  pr,  Cliem,  35,  300;  Cannizzaro),  at  109°,  bar.  at 
0*763  met.,  the  boiling  point  rising  gradually  to  110*5°  (Noad),  from 
110°  to  110-5°  (Ritthausen,  Wilson),  at  1037^  (Church,  Phil.  Mag.  [4], 
9,  256).  Volatilises  without  decomposition.  It  becomes  partially  oxidised 
during;  UisLillation,  if  the  vapoars  in  the  upper  part  of  the  retort  become  hotter  than  the 
boiling  liquid.    (Church.)  —  Vapour  density   =  3'23  (Pelletier  &  Walter) 

3-34  (Couerbe),  3*26  (Deville),  3*27  (Cahours.) 

Pelletier  Gl<!'Dard  ^ 

&        Couerbe.  Deville.        &  Noad.     Volckel.^*"""*" 

Walter.  Boudault.  ""*• 

14  C  84  ....  91-30....  90-47  ....  9111  ....  9110  ....  91-26  ....  91*50  ....  90-97  ....  91*22 
8  H  8  ....  8-70...  8-90  ....'  8-67  ....  9-06  ....  8*78  ....  9-03  ....  9'02  ....  8-77 

C'lr  92  ....100-00....  99-:57  ....  99-78  ...lOO'lC  ...  10004  ....100-53  ....  99  99 ....  99*99 

Vol.  Density. 

C-vapour  14     5*8240 

H-gas    8     0'5544 


Vapour  of  Toluol  ....       2     G-37B4 

1     31892 


Decompositions.  1,  Vapour  of  toluol  is  not  altered  by  passing 
through  a  red-hot  tube  filled  with  potash-lime.  (Deville,)  —  2.  Toluol 
remains  unaltered  when  left  in  contact  with  potash  in  vessels  containing 
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air,  or  with  platinum-black  in  vessels  containing  oxygen.  (Dovillc.)  It 
bnms  with  a  sooty  flame.  —  3.  Toluol  absorbs  chlorine  ^cw,  with  evolution 
of  heat.  (Gl^nard  &  Boudault.)  When  chlorine  gas  is  passed  in  the 
dark  through  toluol  kept  at  a  low  temperature,  the  action  does  not 
terminate  in  four  hours.  (The  liquid^  after  being  freed  from  excess  of 
chlorine  bj  passing  a  stream  of  carbonic  acid  gas  through  it  at  a  tempe- 
rature between  50°  and  60°,  contains  onlj  13*87  per  cent,  of  chlorine.) 
After  the  action  of  the  chlorine  has  been  continued  for  a  week,  the  liquid 
contains  14  At.  C,  7H  and  2  5  CI;  on  distilling  it,  chlorotoluol,  C"C1H^ 
passes  over  first,  without  evolution  of  hydrochloric  acid,  but  afterwards 
that  acid  is  given  ofi*.  When  chlorine  is  passed  into  toluol  in  broad  day- 
lighty  as  long  as  hydrochloric  acid  continues  to  form,  hydrochlorate  of 
terchlorotolnol  C"CI'H*,HC1  is  produced;  after  a  still  longer  passage  of 
the  gas,  liquid  bihydrochlorate  of  terchlorotolnol  C^*CI'H*,2HC1  is  formed, 
together  with  crystals  of  terhydrochlorate  of  terchlorotoluol  C"C1'H',3HC1. 

(DeviUe.)  —  At  ordinnry  temperatures,  toluol  absorbs  chlorine  gas  without  being 
decomposed,  but  when  chlorine  is  passed  into  toluol  heated  to  the  boiling  point,  the 
toluol  is  converted  into  an  oil  resembling  chloride  of  benzoyl,  wiiicli  ap}^ears  to  be 
C"CPH*,  but  cannot  be  completely  purified  by  water  from  chlorine  and  hydrochloric 
add.  (Pellctier  &  Walter.)  —  4.  Fuming  7}Uric  acid  conveTiB  toluol  at  ordi- 
nary temperatures  into  nitrotoluol  C^^XH^,  and  at  the  boiling  heat,  into 
binitrotoluol  C"X^H'.  Dilute  nitric  acid  acts  slowly  upon  it,  but  ulti- 
mately yields  the  same  products  as  the  fuming  acid.  (Deville.)  — 
Cold  nitric  acid  does  not  act  sensibly  on  toluol ;  but  on  distilling  the  liquid,  nitrous 
vapours  are  given  off,  together  with  a  large  quantity  of  hydrocyanic  acid;  and  in  the 
retort  there  remains  a  warty  mass,  which  when  repeatedly  boiled  with  alcohol,  forms  a 
white  granular  powder,  which  reddens  litmus,  dissolves  in  alkalis,  is  precipitated 
therefrom  by  acids,  and  sublimes  when  heated,  leaving  a  carbonaceous  residue.  (Pelletier 
&  Walter.)  According  to  Glenard  &  Boudault,  toluol  (dracyl)  forms  with  fuming  nitric 
acid,  when  it  acts  in  small  quantity  only,  nitrotoluol  (nitrodracyl),  but  in  larger  quantity 
and  at  a  higher  temperature,  nitrodracylic  acid  C^^XH^'*  [?],  the  action  being  attended 
with  evolution  of  carbonic  acid  and  red  fumes.  —  5.  Toluol  is  scarcely  attacked 
by  boiling  oil  of  vitriol  (Pelletier  &  Walter);  it  dissolves  in  fuming 
sulphuric  acid,  with  rise  of  temperature  and  formation  of  sulphotoluic 
acid  and  snlfitoluol.  (Dcville.)  —  Potassium  and  potash  do  not  act  upon 
toluol.  (Pelletier  8c  Walter,  Glenard  &  Boudault.)  Toluol  digested  with 
sodium  in  a  closed  vessel  for  14  days,  yields  two  substances  boiling  respec- 
tively at  97°  and  112°.  (Church,  Phil,  Mag.  [4],  9,  25G.) 

Combinations,  Toluol  is  insoluble  in  water,  but  imparts  its  odour  to 
that  liquid.  (Deville,  Glenard  &  Boudault.) 

It  dissolves  iodine  at  ordinary  temperatures  with  amber-red  colour, 
and  at  higher  temperatures  a  large  quantity  of  sidphur,  which  separates 
in  fern-like  crystals  on  cooling.  (Pelletier  &  Walter.) 

It  dissolves  sparingly  in  alcohol,  more  readily  in  etJur  (Deville^ 
Glenard  &  Boudault);  it  is  soluble  in  oils  both  fixed  and  volatile,  and 
dissolves  most  resins.     (Pelletier  &  Walter,  Glenard  &  Boudault.) 


Hydrate  of  Cresyl.    cm^\ 

Williamson  &  Fatrlie.    Chem,  Soc.   Q^t,  J,  7,  232 ;    Chem.   Gaz. 
1854,  376;  J.  pr.  Chem,  63,  294. 

Cresylic  alcohol. 
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Occurs  in  variable  quantiiy  in  creosote  from  coal-tar,  and  is  obtained 
from  the  portion  boiling  between  200°  and  220°,  by  fractional  distillation^ 
as  a  colourless,  strongly  refracting  liquid,  which  boils  at  203°  in  the  air 
and  at  200°  in  an  atmosphere  of  hydrogen. 

Fairlie. 

14  C 84    ....     77-77    77*40     ....     77*69 

8  H    8     ....       7-41     8-05    ....       7*20 

2  0    16     ....     14*82     14  55     ....     15  11 

C"H*0*  ....  108     ....  100-00     100-00    ....  10000 

Isomeric  or  metameric  with  taurylic  acid  (si,  154),  and  bencylic  alcohol  (xii,  18). 

The  compound  is  decomposed  by  repeated  distillation  in  the  ordinary 
way,  a  portion  appearing  to  be  converted  by  the  oxidising  action  of  the 
air  into  hydrate  of  phenyl;  but  in  an  atmosphere  of  hydrogen,  it  may  be 
distilled  any  number  of  times  without  alteration.  —  Nitric  acid  at  ordi- 
nary temperatures  attacks  it  with  exploaive  violence;  but  when  treated 
with  well  cooled  nitric  acid,  it  yields  a  red  solution  containing  temitrO' 
creBylic  acid  C"X'H*0*  (xi,  228).  Dilute  nitric  acid  forms  only  a  brown 
tarry  mass.  —  With  oil  of  vitriol  it  becomes  rose-coloured,  and  forms 
Bulphocresylic  acid  C'*H'0*,2S0'.  The  baryta-salt  of  this  acid  yielded 
by  analysis  29'47  p.  o.  barvta,  while  the  formula  C"H'BaO*,2SO*  requires 
29*97  p.  c.  —  With  pentachloride  ofphon)koru8  it  yields  chloride  of  cresyl 
(which  boiled  at  197°)  and  phosphate  ot  cresyl,  which  latter  is  converted 
by  double  decomposition  with  acetate  of  potash  into  acetate  of  cresyl. 
[Compare  the  action  of  PCl^  on  hydrate  of  phenyl  (xi,  149,  173.)]     Mixed  wiUi  an 

equal  bulk  of  strong  potash-ley,  it  forma  in  the  course  of  24  hoarsy 
a  few  small  crystals,  apparently  consisting  of  oresylate  of  potassium 
C"H'KO». 


Bulphotoloic  Acid. 

C^H^S^O*  =  C»*H»,2S0». 

Devillb.     (1841.)    N.  Ann.  Ohim,  Phya.  3,  172. 
Gl^ard  &  BouDAULT.    N,  J,  Phatm,  6,  25d. 

ToluoUchwtfelsdure,  Acide  »u{fbtoluhuque,  Acide  ntffobenxoM^ue,  Aeide 
9U\f<idracylique, 

Formation,     From  toluol  and  fuming  oil  of  vitriol  (p.  229). 

Preparation.  Fuming  oil  of  vitriol  is  saturated  with  toluol;  the 
mass  wnich  solidifies  on  cooling  is  treated  with  water;  the  solution  filtered 
from  the  sulfitoluol,  is  neutralised  with  carbonate  of  lead;  the  filtered 
liquid  decomposed  by  hydrosulphnric  acid;  and  the  filtrate  evaporated, 
first  over  the  water-bath^  afterwards  in  vacuo.  (Deville.) 

Properties.    Small  white  crystalline  laminie.  (Deville.) 


14  C 

SALIRETIN. 

«■•■•>••■>>«•                 04                 Aa*«                 44       ^M                 Aftai 

Deville. 

10  H 

10                B*27 

5*85 

2  8  

8  0 

32     ....     16-82 

64     ....    33-69 
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C>*H»SW  +  2Aq....  190    ....  100-00 

DeconwosUum?,  Blackens  quickly  wheu  dried  oyer  oil  of  vitriol  in 
vacuo.  When  heated,  it  yields  sulphurous  acid,  empyrenmatic  products 
and  charcoal. 

Cambinationt.    The  acid  quickly  absorbs  moisture  from  the  air. 

The  mlphotolucUes  do  not  suffer  much  alteration  by  exposure  to  the 
air;  Their  solution  does  not  precipitate  nitrate  of  copper  or  nitrate  of 
silver. 

Sidphotoluate  of  Ammonia  crystallises  pretty  readily  in  stellate 
needles.  (Deville.) 

/Sidphotoluate  of  Potash.  —  Indistinctly  crystalline  laminae  contain- 
ing 15*3  p.  C  potash  and  no  water.  [The  formula  Ci<H7K,2SO*  reqaires  22*55 
per  cent,  of  potash;  the  fonnala  C*^H7K»2SO'  requires   15*72   p.  c.  potash.      L.] 

Very  soluble.  (Deville.) 

Sulphololuate  of  Baryta,  —  Obtained  by  saturating  the  solution  of 
toluol  in  fuming  sulphuric  acid  with  carbonate  of  baryta;  the  solution 
yields  anhydrous  crystalline  scales.    (Deville.) 


Ba 

14  C 

7H 

2S 

60 


Deville. 

68-6 

....    28*68 

28*40 

840 

....    8506 

34*43 

7-0 

....      202 

816 

820 

....    1386 

....MM     18*80 

48*0 

....     2003 

20*21 

Ci^U7fia,2SOS   ....  289-6    ....  10000 100*00 

Does  not  deliquesce  on  exposure  to  the  air.    Dissolves  very  easily  in 
water.  (Deville.) 

The  lead-^t  is  very  soluble  in  water. 


Secondary  Nuclei  of  Toluene. 
Oxygenrnudeus  C^H'0^    Salem. 
in.    CWH'O*. 


Baaoonkot.    (1881.)    J.  Chim.  mid.  7, 17;  Po^.  20,  621. 
PiRiA.    Ann.  Pkarm.  29,  300;   Comp^  rend.  7,  935;   J.  pr. 

16,  412.  ~i4nn.  Pharm.  30,  178  and   189;    Ann,  Chim.  Phy», 

69,  281;  J.  pr.  Ghem.  17,  241.— iinn.  Phai^,  56,  45;  N.  Ann. 

Chim.  Phye.  U,  268;  Pharm.  Centr.  1839,  370;  1845,  758. 
LiBBTO.     Ann.  Pharm.  30,  186;  Pharm.  Centr.  1839,  468. 
Gbrhardt.    N.  Ann.  Chim,  Phyz.  7,  215;  Hev.  ecient.  10,  216;  Phami. 

Centr.  1843,  169. 
RosER.    Ann.  Pharm.  74,  184. 
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ForniaUuii,  By  tho  action  of  most  acids,  cveu  in  tbe  very  dilute 
stute,  on  saUgenin  or  saliciii.  (Piria,  Braconnot)  By  treating  an  alco  • 
liolic  .solution  of  salicin  with  clilorinc  gas.  (Roser.) 

Preparation,  Salicin  or  saligeuin  ia  treated  for  some  time  with 
dilute  sulphuric  or  hydrochloric  acid. — Tho  saliretin  collects  on  tho 
surface  of  tho  li(|uid.  Tho  more  dilute  the  acid,  the  purer  and  whiter  is 
the  product;  when  salicin  is  used^  glucose  remains  in  solution.  (Piria.) 
Concentratctl  sulphuric  or  hydrochloric  acid  converts  salicin  into  a  resin, 
which,  on  addition  of  water,  is  deposited  in  the  form  of  a  white  powder. 
(Braconnot.)  The  decomposition  of  salicin  hy  dilute  acids  takes  a  very 
long  time  and  is  not  easily  completed,  so  that  the  quantity  of  sugar 
ohtaiucd  is  very  variable.  (Roser.)  — Gcrhardt  dissolves  tho  precipitated 
biilirctin  in  alcohol  and  precipitates  it  with  water. 

Properties,  Resinous,  white,  often  somewhat  yellowish.  Fusible. 
It  can  only  be  dehydrated  by  long  continued  heating  in  a  current  of  dry 
air,  and  it  is  only  when  it  has  become  perfectly  transparent  that  its 
weight  rcmnius  constant. 


Piria. 
a. 

&. 

Gcrhardt. 

It  c  

•  ■•         04         •••• 

79-24     .... 

....     uh'Oo     .... 

72-05 

76*5 

6  H  

•  ••             V         ••■• 

5-G5     .... 

. ...                   V     V  ^              .... 

5-79 

....      6-3 

2  O  

16    .... 

1511     .... 

....       £0  *t  L       .... 

21-26 

....     17-2 

C"n«02....  105     ....  10000     100-03     ....  100-00     ....  100-0 

The  formula  C^'H'^O^,  which  re})rcsent8  saliretin  as  isomeric  with  bitter  alniODd  oil 
niid  bcnzcin,  is  adopted  by  Pirin,  because,  in  the  action  of  dilute  acids  upon  saligenin, 
the  only  product  obtained  besidea  saliretin,  is  a  very  email  quantity  of  a  bitter  deli* 
(|ucscent  substance;  and  the  difference  of  15-99  p.  c.  between  the  saligenin  used  and  the 
puiiretiu  obtained  may  be  accounted  for  by  the  addition  of  2  At.  water  (Calc.  14*52  p.c). 
The  two  samples  a  and  b  formerly  examined  were  probably  not  anhydrous  {Ann.  Pharm. 
56,  40).  [The  analyses  however  exhibit,  when  compared  with  the  calculated  composi- 
tion, an  excess  of  hydrogen  and  oxygen  in  the  ratio,  not  of  1*8  but  of  1*12  (L.)]. 
Gcrhardt  suggested  that  the  saliretin  which  he  himself  cnaly8«;d  was  aLw  not  quite  pnre 
[the  exct'ss  ot  hydrogen  and  oxygrn  which  he  found  is  in  the  ratio  of  1  :  3*6  (L.)]  ; 
I'.e  more  recently  doubled  the  formula  cf  saliretin,  making  it  C^H'^O*  (3Vct7^,  3,  310). 

Vecompositions.  1 .  By  dry  distillation,  it  yields  carbolio  acid,  water 
and  a  residue  rich  in  charcoal.  (Gcrhardt.)  —  2.  IBoiled  with  chlorate  of 
potash  and  hj/droc/tloric  acid^  it  does  not  yield  chloranil,  but  a  yellow 
amorphous  mass,  insoluble  in  water  and  alcohol.  (Hofmann,  Ann, 
rharm.  52,  64.)  —  2,  Boiled  with  strong  nitric  acid,  it  first  yields  a 
yellow  renin  and  red  vapours,  and  ultimately  forms  a  sdution  which 
appears  to  contain  picric  acid.  (Piria,  Gerhardt.)  —  4.  OU  of  vUriol 
colours  it  blood-red.  —  5.  It  does  not  yield  salicylous  acid  when 
boiled  with  chromate  of  potash  and  sulphuric  acid.  (Piria.)  —  6.  It  is 
insoluble  in  ammonia,  but  dissolves  in  aqueous  fixed  alkalis,  whence  it  is 
precipitated  as  a  white  jelly  by  acids,  even  by  carbonic  acid.  (Piria.) 

Saliretin  is  insoluble  in  water,  but  dissolves  in  strong  acetic  acid,  in 
alcohol  VM^  in  eUier,  and  is  precipitated  from  its  solution  by  water. 
(Piria.) 
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Saligenin. 

C"H«0*  =  C"H»0',H*0». 

PiRiA.  (1845.)  N.  Ann.  Chim,  Phys.  14,251;  Ann.  F/utrm.  56,  53; 
Jl  pr.  Chem.  36,  321;  abstr.  Compt,  reiul.  17,  186;  Pharm.  Centr. 
1845,  569.— -4nn.  Pharm.  81,  245;  Phaftn.  Centr.  1852,  151. 

Formation.     By  the  action  of  dilute  acids  or  emulsin  on  salicin  : 
C32H380M  +  4II0  =  2C"H''0»  +  C2»H2»02'. 

According  to  Piria,  it  is  contained  in  populin  in  conjunction  with  benzoic 
acid  and  glucose,  but  cannot  bo  separated  therefrom  by  dilute  acids  or  by 
emulsin. 

Preparation,  An  aqueous  solution  of  salicin  acidulated  with  sul- 
phuric or  hydrochloric  acid  is  heated  till  it  just  boils  up,  the  liquid  then 
saturated  with  chalk,  and  the  filtrate  shaken  with  ether  which  takes  up 
the  saligenin.     A  considerable  quantity  of  saliretin  is  always  formed  at  the  same  time. 

—  2.  When  50  pts.  of  finely  pulverised  salicin  suspended  in  500  pts.  of 

water  are  shaken  up  with  3  pts.  of  Robiquet's  enmlsin,  and  heated  in 

lukewarm  water  to  a  temperature  not  exceeding  40®,  the  salicin  dissolves, 

being  decomposed  in  the  course  of  24  hours  into  glucose  and  saligenin. 

AVhen  no  more  than  the  prescribed  quantity  of  water  is  employed,  part 

of  the  saligenin  crystallises  out;  and  if  the  liquid  be  then  twice  shaken 

up  with  an  equal  bulk  of  ether,  and  the  ethereal  liquid  evaporated  over 

the  water-bath,  the  residue  solidifies  in  a  white  mass  composed  of  pearly 

lamiuaf),  which  may  be  pressed  between  paper  and  repeatedly  crystallised 

from  boiling  water:  if  almond. milk  is  used  instead  of  emulsin,  the  ether  like, 
wise  extracts  an  oil,  and  the  product  obtained  by  evaporation  is  impure  and  more  or 
less  coloured.     The  emulsin  is  likewise  coagulated  by  the  ether. 

Prope7'ti€8.  White  rhombic  tables  having  a  pearly  lustre,  or  small 
colourless  rhombohedrons.  By  spontaneous  evaporation  of  the  aqueous 
solution,  there  is  formed  a  white  opaque  mass  composed  of  microscopic, 
shining,  iridescent  laminae.  Saligenin  is  unctuous  to  the  touch.  In 
vacuo  over  oil  of  vitriol,  it  does  not  give  off  water,  but  partly  volatilises, 
in  consequence  of  which  the  oil  of  vitriol  becomes  covered  with  a  crimson 
crust.  —  Melts  when  heated,  forming  a  colourless,  transparent  liquid^ 
which  solidifies  in  a  crystalline  crust  at  82*^.  When  heated  for  some 
time  to  100^,  it  yields  a  sublimate  of  delicate,  white,  shining,  iridescent 
larainsd.  —  The  aqneous  solution  imparts  a  bright  indigo  colour  to  ferrio 
salts. 

Piria. 

MC  84     ....     67-74     67-47 

8  H  8     ....       6-45     6-G2 

4  O  32     ....     25  81     25-91 

C"HW 124     ....  10000    100-00 

The  alcohol  of  the  salenc-series. 
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Decompositions.  1.  Saligenin  heated  aboye  100^^  gires  off  aqueous 
yapourand  Balicyloas  acid.  Between  140^  and  150%  it  beoomes  yery 
yiscid,  and  solidifies  on  cooling,  in  a  mass  which  is  less  crystalline 
the  more  strongly  it  has  been  heated,  and  at  length  there  is  formed  ^a 
amber-coloured,  translucent  resin  haying  the  properties  of  saliretin.  — 
2.  Exposed  to  the  air  in  contact  with  platinum  black,  it  is  quickly  con* 
yerted  into  salicylous  acid;  at  higher  temperatures,  the  same  conyersion 
is  produced  by  mere  contact  with  the  air,  or  by  chromic  acid,  oxide  of 
silyer,  Ac,  without  the  formation  of  any  other  organic  substance  or  of 
carbonic  acid; 

C"H«0»  +  20  -  C"H«0*  +  2H0. 

Mercuric  oxide  does  not  act  upon  saligenin.  —  When  saligenin  is  heated 
with  sulphuric  acid  and  peroxide  of  manganese,  carbonic  acid  and 
formic  acid  are  produced,  withont  a  trace  of  salicylous  acid.  —  3.  CkUh 
rine  gcu  acts  yiolently  on  dry  saligenin,  giving  off  hydrochloric  add  and 
formiug  a  yellow  resin,  which  gradually  turns  red,  and  ultimately 
solidifies  in  a  mass  composed  of  small  crystals,  which  melt  and  turn 
red  when  exposed  to  the  further  action  of  chlorine.  £i*om%ne  acts  in  a 
similar  manner.  —  The  chief  product  formed  by  the  action  of  chlorine 
gas  on  a  concentrated  aqueous  solution  of  saligenin,  is  terchlorooarbolic 
acid  (xi,  182).  —  4.  With  iodine  and  pJiosphorus,  saligenin  forms  a 
brown  liquid  which  appears  to  contain  C^^H^^,IH,  but  is  yery  unstable 
(Limpricht,  private  commanication).  —  5.  Saligenin  heated  with  diluU  adds, 
is  resolyed  into  saliretin  and  water  :  C^^H^O*  «  C*«11K)>  +  2HO.^Iadi6 
deoomposition  by  hydrochloric  acid,  the  liquid  filtered  from  the  saliretin  yields  hy 
eyaporation  only  0'6  per  cent,  of  a  hard,  yery  bitter,  deliqueacent  extract,  probably 
resulting  from  the  action  of  the  hydrochloric  acid  on  the  saliretin  preriously  formed. — 
6.  Hot  concentrated  nitric  acid  decomposes  saligenin,  giviog  off  nitrous 
yapours  and  carbonic  acid  and  forming  picric  acid.  Dilute  nitric  acid 
at  ordinary  temperatures  colours  saligenin  dark  red,  and  at  the  same 
time,  small  resinous  drops  rise  to  the  surface  of  the  liquid,  and  are 
increased  by  mixing  it  with  water,  the  odour  of  salicylous  acid  also 
becoming  perceptible.  The  liquid  neutralised  with  carbonate  of  lime 
imparts  a  yiolet  colour  to  ferric  salts,  and  yields  by  diBtillation  a  milky 
water,  which  smells  of  salicylous  acid,  but  likewise  deposits  small 
yellow  needles.  —  7*  Oil  of  vitriol  dissolyes  saligenin  with  deep  red 
colour.  —  8.  Saligenin  is  not  decomposed  by  potash^ley.  When  fused 
with  hydrate  of  potash,  it  giycs  off  hydrogen,  and  the  residue  contains 
salicylate  of  potash.  —  9.  The  solution  in  aqueous  ammonia  acquires,  in 
the  course  of  a  few  hours,  a  green  colour  which  is  changed  to  rose-red 
by  acids,  and  restored  by  alkalis;  it  disappears  on  boiling,  and  reappears 
as  the  solution  cools. 

9.  Salifienin  is  attacked  by  chloride  of  henaoyl,  with  formation  of 
hydrochloric  acid  yapours,  a  compound  C^^H''O^C^*H*0%  analogous  to 
the  compound  ethers,  appearing  to  form  (Limpricht,  private  communication). 

Saligenin  dissolyes  in  15  pts.  of  water  at  22%  and  in  nearly  all  pro* 
portions  of  boiling  water. 

It  dissolyes  in  ammonia.  It  appears  to  combine  with  potash, 
inasmuch  as  no  more  saligenin  can  be  extracted  from  the  aqueous  solu- 
tion, after  the  addition  of  a  drop  of  potash-ley.  Aqueous  saligenin  does 
not  precipitate  the  solutions  of  oarytarsalts,  lime-salts,  neutral  acetate  of 
lead,  copper-salts,  corrosiye  sublimate,  nitrate  of  silyer  or  tartar-emetic; 
in  basic  acetate  of  lead,  it  forms  a  scanty  precipitate  of  yariable  compo* 
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sition.  Ferric  aaltci  impart  to  the  aqneous  solution  of  saligenin  a  bright 
indigo-oolonr,  which  is  rapidly  destroyed  by  heating  or  by  the  action  of 
chlorine  or  of  acids.  The  alcoholic  and  ethereal  solutions  do  not  exhibit 
this  colouring. 

Saligenin  dissolyes  readily  in  alcohol  and  in  etJier, 


Balicylous  Acid. 

C"HH)*  =  C"H»0»,0». 

Pagenstecher.     (1834.)     Repert,  49,  337j  51,  364j  Ann,  Chim.  Phys. 

69,  331;  Fharm,  Centr.  1835,  137. 
LowiQ.     Fogg.  36,  383;  Fharm.  Centr.  1836,  58. 
PiRiA.     Compt.  rend.  6,  620;  7,  935;  Ann.  Fharm.  29,  300;  J.  pr.  Chem. 

14,285;  16,412. — Further:  Ann.  Fharm.   30,  153;  Ann.   Chim. 

Phys.  69,  281;  J.pr.  Chem.  17,  ^41;  Fharm.  Centr.  1839,  370. 
Dumas.     Compt.  rend.  7,  940;  Ann.  Chim.  Fhj/s.  69,  326;  Ann.  Fharm. 

29,  306;  J.  pr.  Chem.  16,  418;  Fharm.  Centr.  1839,  375. 
Lowia  &  Weidmann.     Fogg.  46,  57;  Fharm.  Centr.  1839,  129. 
Ettlino.     Ann.  Fharm.   29,   309 ;    35,  241 ;  53,  77 ;   Fharm.  Centr. 

1839,  376;  1840,  837;  1845,  324. 
WoHLER.     Ann.  Fharm.  39,  121. 

Marchand.    J.  pi\  Chem.  26,  394;  Fharm.  Centr.  1842,  885. 
Bbrtagnini.     Ann.  Fharm.  85,  193. 
PxRiA.    Ann.  Fharm.  81,  245;  Fharm.  Centr.  1852, 151. 

Salieylige  Sdure,  Ulfnarsdure,  Spiraaiilt  Spiraa-^aure,  Spiroylige  Sdurep 
Saiicylwoiteritoff,  Acidum  9pirotum,  Hydrure  de  SalicyU. 

Sources.  In  the  flowers  of  Spirosa  ulmatia  (Pagenstecher);  — 
according  to  Pagenstecher,  however,  it  cannot  be  extracted  by  alcohol 
and  appears  to  be  formed  by  the  action  of  water  (Dumas;  compare  also 
Buchner,  N'.  Repert.  2,  1);  —  also  in  the  haulm,  especially  of  the  double 
yariety,  and  the  rootstook  of  Spirosa  ulmaria;  in  the  haulm  of  Spirosa 
digitata,  lohata  and  JUipendula;  but  not  in  the  shrubby  spiraeas  (Wicke, 
Ann,  Fharm.  91,  374);  in  the  warty  secretion  of  the  larvae  of  Chrysomda 
populi  (Liebig,  Schweizer,  iT.  Repert.  2,  I;  3,  212). 

Formation.  1 .  By  the  dry  distillation  of  kinic  acid.  (W()hler.)  — • 
2.  By  the  oxidation  of  saligenin,  either  in  the  free  state,  or  as  contained  in 
salicin  or  populin;  therefore  by  the  action  of  chromate  of  potash  and 
Bulphnrio  acid  (Piria),  or  of  aqueous  osmic  acid  (Buttlerow,  J.  pr,  Chem. 
56,  278),  on  saligenin,  salicin  or  populin,  or  by  the  action  of  bromine  or 
iodine  on  salicin  in  water  containing  potash.  (Lefert.)  —  3.  By  the  fer- 
mentation of  salicin.  (Ranke,  J.  pr.  Chem,.  S^y  1.)  —  4.  In  the  decompo- 
sition of  helioin  by  fermentation,  by  acids,  or  by  heating  with  alkalies. 

Preparation,  a.  From  the  jlowers  of  SpircBa  ulmaria.  —  1 .  The  dry 
flowers  are  distilled  with  a  sufficient  quantity  of  water,  till  a  quantity 
of  liquid  has  passed  over  equal  to  the  weight  of  the  flowers,  and 
the  transparent,  colourless,  strong-smelling  distillate  is  redistilled  till  \ 
has  passed  over.  The  second  yellowish  distillate,  at  the  bottom  of  which 
are  numerous  oil-drops,  is  neutralised  with  lime-water  and  two-thirds 
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distilled  off,  and  the  residue  is  mixed  with  sniphurio  acid  and  distilled;  the 
liquid  which  then  passes  over,  exhibits  the  same  characters  as  the  second 
distillate,  excepting  that  its  odour  is  purer  and  milder.  (Pagenstecher.) 
The  oil  obtained  bj  Pagenstecher  is  a  mixture  of  two  or  three  bodies, 
which  solidifies  completely  at  —  22*^  or  —  23\  Between  — 18°  and— 20**. 
it  deposits,  after  some  weeks,  large  transparent  crystals  of  salicylous  acid, 
which  melt  at  ordinary  temperatures;  it  likewise  contains  a  camphor 
which  crystallises  in  pearly  scales  and  remains  solid  at  ordinary  temperar- 
tures,  and  an  indifferent  oil  which  passes  over  when  the  mixture  is 
distilled  with  potash-ley  of  sp.  gr.  1*28.  (Ettling.)  —  2.  The  water 
distilled  off,  with  cohooation,  from  the  flowers  of  Spirwa  ulmaria  is 
repeatedly  shaken  up  with  ether;  the  decanted  ether  agitated  with 
potash;  and  the  potash-solution  supersaturated  with  phosphoric  acid  and 
distilled.  At  first  salicylous  acid  passes  over,  and  afterwards  salicylic 
acid  sublimes  in  long  needles.  (Lbwig  &  Weidmann.)  —  3.  The  dried 
flowers  are  distilled  with  water  till  the  distillate  is  no  longer  coloured 
yellow  by  potash  :  the  distilled  liquid  is  then  neutralised  with  potash 
(or  with  carbonate  of  potash,  as  directed  by  Berzelius  in  his  Lehrbuch) 
und  evaporated  nearly  to  dryness  in  a  distillatory  apparatus,  to  keep  out 
the  air.  The  residue  is  slightly  supersaturated  with  phosphoric  acid  and 
distilled,  and  the  salicylous  acid  which  passes  over,  partly  as  aqueous 
solution,  partly  in  oil-drops^  is  purified  as  in  the  second  method,  dried 
over  chloride  of  calcium,  and  distilled.  (Lowig,  Lehrh.  2,  747.)  — 
b.  From  Sal icin.  —  1.  Salicin  is  dissolved  in  6  pts.  of  hot  water  con- 
tained in  a  tubulated  retort,  and  an  aqueous  solution  of  4  pts.  of  chromate 
of  potash  mixed  with  3  pts.  of  oil  of  vitriol,  is  added  in  small  portions 
through  the  tubulure.  At  each  addition,  a  brisk  action  takes  place,  the 
mixture  becomes  green,  and  water  passes  over  containing  suspended 
globules  of  salicylous  acid.  (Piria.)  An  intimate  mixture  of  2  pts. 
salicin  and  2  pts.  chromate  of  potash,  is  shaken  up  in  a  retort  with 
1 6  pts.  of  water,  and  a  mixture  of  3  pts.  of  oil  of  vitriol  and  8  pts.  water 
then  added.  A  slight  evolution  of  gas  takes  place,  lasting  for  half  or 
three  quarters  of  an  hour,  the  liquid  at  the  same  time  becoming  heated 
to  between  60°  and  70^,  and  assuming  an  emerald-green  colour;  it  must 
then  be  gently  heated,  as  long  as  drops  of  oil  pass  over.  —  250  gmis.  of 
salicin  vield  abont  60  grms.  of  salicylous  acid.  Towards  the  middle 
of  the  distillation,  there  is  formed  a  brownish  resin  which  floats  on  the 
water  and  amounts  to  about  a  fourth  part  of  the  salicin.  With  the  pro- 
portions of  material  recommended  by  Piria^  this  resin  is  not  produced;  but 
on  the  other  hand;  the  quantity  of  salicylous  acid  obtained  is  much  less; 
if  sulphuric  acid  is  added  to  Piria's  mixture  after  the  distillation,  an  addi- 
tional quantity  of  salicylous  acid  is  obtained,  amounting  to  not  quite  half 
the  largest  product. —  The  formation  of  the  resin  appears  to  be  connected 
with  a  decomposition  of  the  salicylous  acid;  if  this  acid  be  boiled  with 
a  mixture  of  sulphuric  acid  and  chromate  cf  potash  in  an  apparatus 
which  allows  the  condensed  vapours  to  flow  back  again,  a  similar  resin 
may  be  extracted  from  it  by  ether.  (Ettling.)  Marchand  takes  3  pts.  of 
salicin,  3  pts.  of  chromate  of  potash,  36  pts.  of  water  and  4^  nts.  of  oil 
of  vitriol,  and  after  20  pts.  of  liquid  have  passed  over,  adds  20  pts. 
more  of  water.  —  2.  A  decoction  concentrated  as  much  as  possible  of 
willow-bark  rich  in  salicin,  is  strained  through  linen  and  evapomted  to  a 
thin  extract,  which  is  then  mixed  with  an  adequate  quantity  of  chromate 
of  potash  and  sulphuric  acid  (2  pts.  chromate  of  potash  to  3  pts.  oil  of 
vitriol)  and  distilled  as  long  as  any  oil  passes  over  with  the  water.     The 
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Balicjlous  acid  thus  obtained  is  purified  by  combining  it  with  an  alkali, 
concentrating  the  solution  by  evaporationj  and  distilling  with  dilute 
sulphuric  acid.     (Wohler.) 

Properties.  Colourless  oil,  which  solidifies  at  —  20%  forming  large 
transparent  crystals.  (Ettling.)  Boils  between  160''  and  ITO''  (Lowig 
4k  Weidmann),  from  182°  to  185"  (Ettling),  at  196*5,  with  the  barometer 
at  076  met.  (Piria.)  Sp.  gr.  1-173  at  13-5%  Vapour— density = 
4*27.  (Piria.)  —  Has  a  pleasant  aromatic  odour  somewhat  like  that  of 
bitter  almonds  (Piria);  possesses  in  the  highest  degree  the  odour  of  the 
flowers  of  Spirasa  vlmaria.  (Lowig.)  Its  taste  is  burning  and  aromatic. 
—  The  aqueous  solution  first  reddens  litmus-paper  and  then  decolorises 
it  completely;  litmus-paper  is  bleached  by  the  vapour.  (Luwig.)  It 
does  not  redden  litmus.  (Fagenstecher,  Ettling,  Piria.)  —  The  aqueous 
solution  colours  ferric  salts  yiolet. 

Lowig.  Piria.  L<}wig  &  Weidman.  Ettltng.  Marcband. 

14  C  ....     84  ....     68-85  ....     66-17  ....     68*37  ....     69-23 68-89  ....     68-65 

6  H  ....       6  ....       4-92  ....       5-55  ....       494  ....       487     5*01  ....       5*20 

4  O  ....     32  ....     2623  ....     28  28  ....     26-69  ....     25*85     26-10  ....     26*l.'i 

C"H«0<    122  ....  10000  ....  10000  ....   10000  ....  100-00     100-00  ....  100*00 

The  acid  aldide  of  the  salene-series.  It  is  regarded  by  Gerhardt  as  the  hydride  of 
salicyl^  C"H*0*,H,  the  external  atom  of  hydrogen  being  replaceable  by  meta}>. 

DecomposUions,  1.  The  acid  turns  red  when  exposed  to  the  air,  but 
does  not  undergo  auy  further  change.  (Piria.)  it  may  bo  rendered 
colourless  again  by  one  distillation.  (Gerhardt,  Traits  3,  294.)  It  does 
not  alter  in  oxygen-gas  either  moist  or  dry.  (Lowig.)  —  2.  When 
vapour  of  salicylous  acid  is  passed  through  a  red-hot  tube  filled  with 
platinum  black,  a  dark  viscid  mass  passes  over,  the  greater  part  of  which 
dissolves  in  potash,  leaving  a  solid  substance,  which  volatilises  with  the 
watery  vapours,  in  the  form  of  an  oil  which  solidifies  in  needles,  and  has 
a  peculiar  agreeable  odour  like  that  of  benzol.  The  same  body  is 
obtained  in  smaller  quantity,  when  salicylous  acid  is  distilled  in  the  oil* 
bath  with  an  equal  weight  of  lime  or  baryta.  (Anderson,  N .  Ed,  Phil.  J^ 
41,  298.)  —  3.  The  acid  bums  with  a  bright  sooty  flame.  (Lowig.)  --7 
4.  With  dry  chlorine,  it  becomes  heated  and  gives  ofl*  chlorosalicylous  and 
hydrochloric  acids.  (Lowig,  Piria,  Ettling.)  Chlorine  gas  passed  into 
the  second  distillate  obtained  from  the  flowers  of  Spirasa  ulmaria  (p.  235), 
first  renders  it  turbid,  and  afterwards  causes  it  to  deposit  delicate  white 
lamina?,  which  are  coloured  yellow  by  a  greater  quantity  of  chlorine. 
Ou  decanting  the  reddish  water  from  the  precipitate,  the  latter  is  seen 
to  consist  of  a  red,  viscid,  strong-smelling  substance  and  white  crystals, 
(Pagcnstecher,  Lowig  &  Weidniann,  Ettling;  vid.  chlorotaHcyhui  acid.)  — 
Chlorine-gas  passed  through  oil  of  spiraea,  colours  it  violet  at  first;  but 
the  colour  soon  disappears  and  crystals  of  chlorosalicylous  acid  are 
formed.  (Dumas.) — When  chlorine  gas  is  passed  through  salicylous 
acid  shaken  up  with  warm  water,  the  acid  first  becomes  solid,  then  liquid 
$gain  and  yellowish  red;  when  set  aside  overnight,  it  solidifies  into  a 
light  scarlet,  crystallo-granular  mass,  which  when  pressed  with  paper, 
gives  up  to  the  paper  a  scarlet  oil,  while  a  crystalline  msiss  of  lighter 
colour  remains  behind  (v.  chlorosalicyloiu  acid).  The  water  from  which  the 
crystals  have  been  deposited  contains  a  large  quantity  of  hydrochloric 
acid,  and  after  a  while  deposits  yellowish  crystalline  lamince  [of  chlo* 
ranill     L.].    (Ettling.) 
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—  5.  The  oily  aoid  treated  with  vapoar  of  bromine  or  with  bromine* 
water,  yields  bromoaalioylous  aoid,  or  oj  longer'action,  bibromosalicyloQ4 
acid  (Lowiff  &,  Weidmann,  Heerlein);  in  Bunshine,  with  the  aid  of  heat 
and  renewal  of  the  bromine  as  it  eyaporates,  a  compound  is  formed,  which 
is  insoluble  in  potash,  sparingly  soluble  in  aloohol  and  ether,  and  does  not 
unite  with  salifiable  bases.  (LSwig^fe  Weidmann.)  In  this  oompoimd,  LVwif 
&  Weidmann  foand  19'1  p.  c.  carbon  and  67*12  bromine,  whence  they  sopposed  that  it 
contains  3  At.  bromine  [the  formula  C^^Br^H'O^  requires  23'4  carbon  and  68*4  bromine. 
L.]  The  distillate  from  the  flowers  of  Spiroea  ulmaria  becomes  milky 
when  mixed  with  bromine,  loses  nearly  all  its  odour,  and  deposits  white 
flakes  which  dissolve  readily  in  alcohol  and  ether,  and  crystallise  therefrom 
in  yellowish  needles  having  a  rather  strong  odour  of  bromine.  Iodine 
gradually  colours  it  yellowish  red  and  deposits  a  reddish  oil  without 
alteration  of  the  odour.  (Pageustecher.)  Salicylous  acid  dissolves  iodine 
without  decomposition.  (Lowig,  Piria.) 

5.  Salicylous  acid  moderately  heated  with  nitric  acid  of  ordinary 
strength  and  not  in  excess,  forms  nitrospiroylous  acid.  (Pagenstecher, 
Lowing  &  Weidmann.) — When  it  is  treated  with  a  cold  mixture  of 
nitric  acid  and  oil  of  yitriol,  a  mixture  of  several  nitro-compounds  is 
produced.  (Limpricht.)  Fuming  nitric  acid  acts  very  yiolently  on 
salicylous  acid,  nitrous  fumes  being  evolved,  and  a  yellow  viscid  mass 
produced,  which  may  be  distilled  and  smells  very  much  like  fresh  butter, 
tastes  very  bitter,  and  imparts  a  yellow  colour  to  the  skin,  nails  and 
saliva;  when  distilled  with  water,  it  passes  over  partly  in  solution,  partly 
as  a  powder.  The  residue  of  the  distillatiou  yields  by  evaporation, 
transparent  colourless  prisms  of  an  acid  which  detonates  when  heated. 
(Lowig.)  —  Salicylous  acid  heated  for  some  time  with  nitric  acid,  yields 
picric  acid  and  carbonic  acid.  TPiria.)  When  it  is  gently  heated  with 
moderately  dilute  nitric  acid,  rea  fumes  are  given  off  and  salicylic  acid 
is  produced.  (Lowig.)  —  6.  Boiled  with  hydrochloric  acid  and  chlorate 
of  potash,  it  yields  chloranil  and  carbonic  acid.  (Hofmann): 

C"H80<  +  lOCl  +  40  -  Ci2C1^0<  +  6CIH  +  2CO«. 

6.  When  salicylous  acid  is  continuously  boiled  with  bichromate  of 
potash,  sulphuric  acid,  and  water,  in  such  a  manner  that  the  escaping 
vapours  may  be  condensed  and  flow  back  again,  there  remains,  after  the 
distillation  of  the  unaltered  salicylous  acid,  a  green  residue,  from  which 
ether  extracts  a  brown  resin  and  salicylic  acia.  (Ettling.)  —  8.  Salicy- 
lous acid  in  contact  with  oil  of  vitriol,  turns  yellow  and  becomes  covered 
with  a  crust  (Ettling);  it  first  turns  brown  and  then  black  (Pageu- 
stecher, Lowig).  When  yapours  of  anhydrous  sulphuric  acid  are  passed 
over  dry  salicylous  acid,  a  neutral  insoluble  body  is  formed,  which 
crystallises  in  large  prisms,  has  the  same  composition  as  salicylous  acid, 
and  bears  to  that  acid  the  same  relation  that  benzoin  bears  to  bitter 
almond  oil.  (Piria.) 

9.  When  salicylous  acid  is  heated  with  cupric  oxide  or  with  cupric 
oxide  and  potash,  salycilic  acid  and  cuprous  oxide  are  produced. 
(Ettling.)  —  10.  Oxid€  of  diver  is  reduced  by  salicylous  acid  [and  salicylic 
acid  formed  ?  L.]  On  mixing  concentrated  solutions  of  salicylite  of  potash 
and  nitrate  of  silver,  a  yellow  precipitate  is  formed,  which  soon  turns 
grey  and  afterwards  black;  if  the  solution  is  very  dilute,  no  precipitate 
is  formed,  but  after  24  hours  or  immediately  on  heating,  the  siaes  of  the 
yessel  become  silvered.  (Ettling,  L&wig  &  Weidmann.) — 1  ] .  With  gajseous 
or  aqueous  ammonia^  salicylous  acid  forms  salhydramide,  C^l^'H^O*. 
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(Etiliiig.) — AUiowith  hydrosulphate  of  ammonia.  (Laurent.}— 12.  Heated 
with  excess  of  hydrate  ofpotcLsh,  it  first  tnms  red-brown  (rufin  [▼•  aaliein] 
being  perhaps  formed,  according  to  Mulder),  then  becomes  colourless 
and  gives  off  a  large  quantity  of  hydrogen  gas :  the  mass  then  contains 
salicylite  of  potash.  (Piria.)  — 13.  Salicyllte  of  potash  exposed  to  the 
air  in  the  moist  state,  becomes  covered  in  a  few  minutes  with  green 
and  afterwards  with  black  specks,  and  gradually  becomes  black  through- 
out; after  three  or  four  days,  it  is  completely  converted,  with  absorption 
of  oxygen,  into  acetate  and  melanate  of  potash  (xi.  163).  (Piria.) 

ComhincUwiM,  Salicylous  acid  dissolves  abundantly  in  water;  the 
solution  has  the  odour  and  taste  of  the  acid,  and  imparts  a  violet-red 
colour  to  ferric  salts,  even  when  very  dilute. 

Salicylous  acid  dissolves  readily  in  aqueous  alkalis,  with  rise  of 
temperature;  in  alkaline  carbonates,  with  evolution  of  carbonic  acid;  if  the 
solution  is  strong,  the  salt  separates  out. 

The  Salicylites  or  Salicylides  generally  contain  only  1  At.  of  base, 
their  formulsB  being  C^^H'MO^  The  salicylites  of  the  alkalis  dissolve  in 
water  with  tolerable  facility;  most  of  the  others  are  insoluble.  They  are 
yellow  and  contain  water  of  crystallisation.  The  solutions  impart  a 
violet-red  colour  to  ferric  salts.  In  the  moist  state  they  are  quickly 
decomposed,  emitting  the  odour  of  roses,  and  turning  brown  and  ulti- 
mately black. 

Salicylite  of  Ammonia,  —  The  acid  in  the  free  state  readily  absorbs 
ammoniacal  gas;  the  resulting  compound  contains  8*832  p.  c.  ammonia 
and  91*168  acid,  numbers  which  correspond  with  3  At.  acid  to  2  At. 
ammonia.  (Ettllng.) 

a.  Normal,  —  The  oily  acid  covered  with  concentrated  ammonia,  is 
converted,  with  rise  of  temperature  and  considerable  increase  of  bulk, 
into  a  light  yellow,  thick,  pasty  mass,  which  must  be  washed  with  cold 
alcohol.  The  salt  crystallises  from  solution  in  hot  alcohol,  in  delicate, 
light  yellow,  transparent  needles  united  in  tufts.  It  does  not  alter  at 
100°,  melts  like  wax  at  115°,  and  at  a  somewhat  higher  temperature, 
volatilises  without  decomposition  in  the  form  of  a  yellow  smoke.  (Pagen- 
stecher,  Lowig,  Piria,  Ettling.) 

Ii5wig. 

NH»  17     ....     12-23     13-52 

C"H»0* 122    ....     87-77     86-48 


CMH«(NH<)0<  139    ....  100-00    10000 

With  aqueous  potash,  it  emits  the  odour  of  ammonia,  but  only  after 
some  time  or  on  the  application  of  heat.  (Pagenstecher,  L&wig,  Ettling.) 
[On  this  accoiint,  it  is  regarded  by  Gcrhardt  (  Traiti,  3, 293)  as  salhydramide;  neTCithe. 
less,  according  to  Pagenstecher,  L5wig  &  Ettling,  acids  immediately  precipitate  salicylous 
acid  from  it,  and,  according  to  LCwig  aad  also  Lowig  &  Weidmann,  it  decomposes  with 
the  metallic  salts  of  the  stronger  acids  into  the  ammonia-salt  of  the  stronger  acid  and  a 
salicyate  of  tiie  metallic  oxide.  (L.)]  —  The  alcoholic  solution  evaporated  with 
excess  of  ammonia,  yields  golden-yellow  needles  of  salhydramide.  The 
yellowish  white  needles  of  salicylite  of  ammonia,  which  at  first  separate 
from  an  alcoholic  solution  of  salicylous  acid  mixed  with  ammonia,  dis- 
solve spontaneously  in  five  or  ten  minutes  without  rise  of  temperature, 
and  in  five  or  ten  minutes  more  the  liquid  again  becomes  turbid  and 
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deposits  deep  yellow  crjrstals  of  salhydramide.  (Ettliog.)  —  The  salt 
decomposes  when  exposed  to  the  air  or  in  vacuo,  giving  off  ammonia  and 
leaving  salicjlous  acid.  (Piria.)  —  In  the  moist  state,  it  soon  becomes 
black  and  semi-fluid,  even  in  close  vessels;  giving  off  ammonia  and 
exhaling  the  penetrating  odour  of  oil  of  roses.  (Lowig.) 

It  is  insoluble  in  water,  sparingly  soluble  in  cold  ^cohol,  abundantly 
in  boiling  alcohol. 

b.  Acid.  —  Obtained  by  dissolving  a  in  warm  water  and  adding 
salicylous  acid;  crystallises  on  cooling  in  slender  yellow,  transparent, 
aggregated  needles.  It  dissolves  in  alcohol  more  readily  than  in  water, 
remains  unaltered  at  100^  melts  at  115°,  and  sublimes  without  alteration 
at  a  higher  temperature.  (Berzelius,  Lerhb,,  4,  350.) 

Salicylous  Acid  with  Bimlphite  of  Ammonia,  —  An  aqueous  solution 
of  bisulphite  of  ammonia,  of  29°  B.  mixes  readily  and  with  rise  of 
temperature,  with  an  equal  volume  of  salicylous  acid,  forming  a  yellow 
oily  liquid  which  after  a  few  hours,  solidifies  in  a  crystalline  mass.  The 
solution  in  a  small  quantity  of  warm  water  deposits,  on  cooling,  faintly 
yellowish  needles,  which,  when  exposed  to  the  air  for  a  few  days,  solidify 
into  a  tough  very  bitter  mass.  (Bertagnini.) 

SalicylUe  of  Potash. — a.  N'o}*mal.  —  Potassium  dissolves  in  the 
aqueous  acid,  with  evolut'on  of  hydrogen.  (Lowig.)  —  2.  When  sali- 
cylous acid  is  mixed  with  potash4ey  of  about  45°  Bm.  the  whole  solidi- 
fies in  a  yellow  crystalline  mass,  which  separates  from  the  excess  of 
potash-ley;  it  must  bo  quickly  pressed  between  bibulous  paper,  and 
dissolved  in  a  small  quantity  of  hot  absolute  alcohol,  whence  the  salt 
crystallises  on  cooling.  (Piria.)  —  3.  The  acid  is  dissolved  in  three  times 
its  bulk  of  50  per  cent,  alcohol,  and  caustic  potash- solution  added  till  the 
mass  becomes  solid;  1  vol.  more  of  the  same  alcohol  is  then  added,  and  the 
whole  gently  wai-med  till  the  solid  mass  is  dissolved.  The  crystals  which 
separate  on  cooling  are  washed  with  a  small  quantity  of  cold  strong 
alcohol,  whereby  they  are  rendered  lighter,  then  pressed  between  bibulous 
paper  and  immediately  dried  in  vacuo  over  oil  of  vitriol.  (Ettling.)  — 
Small  straw-coloured  prisms.  (Lowig.)  Golden-yellow,  square  tables, 
with  a  pearly  lustre  and  unctuous  to  the  touch.  (Piria,  Ettling.)  Alka- 
line reaction.  The  salt  contains  water  of  crystallisation  which  cannot  be 
completely  expelled.  (Piria.)  Assumes  a  dark  straw-ycllow  colour  at 
100°  and  gives  off  10'72  p.  c.  water  (2  At.;  calc.  lO'lT);  and  no  more 
at  120°. 

At  100^  Ettling. 

KO 47-2     ....     29-60     2833 

C"H»03 113-0     ....     70-40 


C'ni'»KO*  ....  160-2     ....  100-00 

Decomposes  quickly  in  the  moist  state,  yielding  melanic  and  acetic 
acids.  —  When  healed,  it  decomposes  with  appearance  of  fire,  but  with- 
out separation  of  charcoal.  (Lowig  ) —  Sparingly  soluble  in  water. 

h.  Acid.  —  The  free  acid  is  added  to  the  solution  of  a  in  hot  alcohol, 
till  a  sample  of  the  liquid  on  cooling  no  longer  yields  tables,  but  specular 
crystals;  it  is  then  left  to  cool  slowly,  and  the  resulting  crystals  are 
washed  till  the  yellow  colour  disappears.  —  White  needles  united  in 
tufts.     (Ettling.) 
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At  100\  Ettlirg. 

KO 47-2        ....     16-73     17-57 

C^^HW 11.V01  p,.„ 

c"a«o* 122-0/    •■•   ^^^' 

C"H*KO<,C'»H«0*  2S2-2         ....  10009 

SoTiiewIia.t  less  alterablo  than  a  in  moist  air;  decomposes  with  water 
into  the  neutral  salt  which  dissolves,  and  free  salicylous  acid.  (Ettling  ) 

Salicyloua  acid  wiHh  Bisulphite  of  Potdsh,  —  1.  Salicylous;  acid  shaken 
up  with  an  aqueous  solution  of  bisulphite  of  potash  of  28°  Bni.  dissolves 
without  colour,  and  the  saturated  solution  solidifies  in  a  few  seconds, 
forming  a  white  inodorous  crystalline  mass,  which  may  be  recrystallised 
from  alcohol.  —  2.  Dry  sulphurous  acid  gas  is  passed  into  a  cold-saturated 
alcoholic  solution  of  salioylite  of  potash  at  a  temperature  between  40° 
and  50°,  till  the  yellow  colour  disappears.  —  If  the  liquid  be  then  left  at 
rest,  it  soon  becomes  filled  with  slender  needles  arranged  in  spherical 
groups. —  White,  with  a  pearly  lustre,  and  a  faint  odour  of  salicylous 
acid.  Dissolves  abundantly  in  cold  water,  easily  in  warm  alcohol,  less 
easily  in  cold  alcohol. 

Bertagnini. 

KO   47-2  ....  19-47  19*62 

14  C  84-0  ....  34-71  34*76 

7  H 7-0  ....  2-89  3-10 

2  S   320  ....  13-22  1272 

9  O  720  ....  29-71  29-80 

C"H80*,KO,2802  +  Aq....  242-2     ....  lOO'OO     ........  10000 

When  heated,  it  gives  off  sulpharous  and  salicylons  acid,  leaving  a 
residue  of  sulphite  of  potash  which  afterwards  changes  to  sulphate.  The 
aqueous  solution  when  heated,  soon  becomes  turbid  and  deposits  salicylous 
acid;  heated  with  acids,  or  mixed  even  in  the  cold  with  alkalis  or  alkaline 
carbonates,  it  turns  yellow  and  yields  a  salicylite.  The  solution  takes 
np  iodine  at  first  without  colouration;  when  it  begins  to  show  colour,  the 
whole  of  the  sulphurous  acid  is  converted  into  sulphuric  acid,  and  the 
salicylous  acid  is  set  free.  With  bromine,  the  solution  forms  sulphuric 
and  bromosaJicylous  acids.  (Bertagnini.) 

Salicylite  of  Soda.  —  Acid,  —  Prepared  like  the  potash-salt.  Crystal- 
lises more  readily  than  the  latter  in  delicate  white  needles  permanent  in 
the  air.  — Gives  off  at  100°  only  0*607  per  cent.,  at  135°  in  vacuo,  4-036 
per  ceut.  altogether;  and  at  140°,  at  which  temperature  drops  of  oil  are 
deposited,  4*35  per  cent. 


Air-dried.  Ettling. 

NaO 31     ....     11-27     11-55 

CWH«03 113  "I 

C"H«0^ 122  J  •••• 

HO    9    ....      3-27    4-36 


85-46 


C"H»NaOSC"H»0*  +  Aq  ....  275     ....  lOO'OO 
VOL.  XII. 
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At  135^  Ettling. 

NftO  31     ....     11-65     12-05 

C»H»0» 1131  gg.g. 

C"H»0< 122J    ••     ^^^^ 

C"H»NaO*,C"H60* 266    ....  100*00 

It  does  not  tara  yellow  at  135^  but  at  a  higher  temperature,  it  yields 
a  sublimate  of  oily  drops.  (Ettling.) 

Scdicylous  acid  with  Bisvlphiie  o/ /^orfa.  — C"H«0*4-NaO,2SO*  — 
An  aoueous  solution  of  bisulphite  of  soda  of  27°  Bm.  dissolves  a  small 
quantity  of  salicylous  acid;  with  larger  quantities  a  white  crystalline 
pulp  is  formed  after  a  little  agitation,  and  if  this  mass  be  redissolved  by 
neat  in  the  mother-liquor,  beautiful  shining  crystals  are  obtained  which 
have  a  sulphurous  and  pungent  taste,  dissolve  readily  in  pure  water,  and 
likewise  dissolve  with  partial  decomposition  in  boiling  alcohol.  (Ber- 
tagnlnL) 

Salicylite  cf  Baryta,  —  Salicylous  aoid  shaken  up  with  baryta-water 
forms  a  yellow  precipitate  (Lowig  &  Weidmann) ;  the  salt  crystal- 
lises on  cooling  from  baryta- water  saturated  while  hot  with  salicylous 
acid  (Piria),  and  separates  as  a  yellow  powder  on  mixing  salicylite  of 
potash  or  ammonia  with  a  concentrated  solution  of  chloride  of  barium. 
(L5wig,  Piria.)  — Yellow  needles  which  at  160°  in  a  current  of  dry  air, 
give  off  8*8  p.  c.  water  (2  At.;  calo.  8*67).   (Piria.) 

Ba 68-6  ....  36-18  ....  35*44  Ba   ....  68-6  ....  3804  ....  3298 

14  C  840  ....  44*80  ....  42*91       14  C 84-0  ....  40*46  ....•  40*58 

5  H 50  ....  2-64  ....  3-01  7  H    ....  70  ....  8*37  ....  3-41 

4  O 32-0  ....  16-88  ....  18-64        6  0 48*0  ....  2313  ....  2303 

C"H'^BaO*....  189-6  ....  100*00  ....  10000       +  2Aq....  207*6  ....  100*00  ....  100*00 

Ver^  iBparingly  soluble  in  water. 

SaUeylite  of  Magnesia  is  obtained  by  treating  the  aqueous  acid  with 
hydrate-  of  magnesia,  or  by  precipitating  a  concentrated  solution  of 
chloride  of  magnesium  with  salicylite  of  ammonia,  in  the  form  of  a  light 
yellow  powder,  nearly  insoluble  in  water.  (Lowig.) 

StilicylUe  of  Zinc,  —  The  aqueous  acid  dissolves  zinc  with  evolution 
of  hydrogen.  (Pagenstecher.)  When  the  aqueous  acid  is  shaken  up  with 
oxide  of  zinc,  a  yellow  solution  is  obtained  which  when  left  to  evaporate 
in  vacuo,  deposits  a  yellow  powder;  the  same  precipitate  is  also  formed 
on  mixing  acetate  of  zinc  with  salicylite  of  ammonia.  (Pagenstecher, 
Ettling.) 

Salicylite  of  Lead,  —  Separates  on  mixing  the  aqueous  or  alcoholic 
solution  of  the  acid  with  solution  of  neutral  acetate  of  lead,  with  addition 
of  ammonia,  but  only  after  a  considerable  quantity  has  formed;  on  heat- 
ing the  liquid,  the  precipitate  redissolves  and  separates  again  on  cooling 
in  heavy  ffiunults  of  a  deep  yellow  colour.  The  precipitate  which  forms 
in  the  cold  is  flocculent  at  first,  but  gradually  also  becomes  somewhat 
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granular.  (Eltliug.)  Formed  on  mixing  solution  of  neutral  acetate  of 
lead  with  acid  [?  L.]  salicjlite  of  ammonia,  as  a  lighfe  yellow  preci- 
pitate insoluble  in  water.  (Lowig  &  Weidmann.)  After  drying  in  the 
air^  it  does  not  contain  any  water. 

a,  b,  e.    &  Weidmann. 

2  W>0...a»....a...  223-6  ....  60-43  ....  66*81     ....     67-59  ....     66-92  ....    65*67 

14  C 840  ....  24-95  2896 

fl  H 50  ....  1  49  1-71 

8  0 24-0  ....  7-13  8G6 

€MH*0»,2PbO....  336-6    ....  10000  100-00 

a  WBB  precipitated  hot  from  bade  acetate  of  lead ;  h  oold ;  c  from  the  neatral 
acetate  by  ammonia. 

When  the  aalicvlova  acid  is  in  ezces*,  deep  yellow  transparent  crystals  form  in  the 
preisipitate  f  Bttliog.)  When  the  aqaeous  acid  is  shaken  up  with  hydrated  oxide  of 
lead,  ana  the  mixture  left  to  stand  ^or  some  time,  small,  lif  ht  yeUow«  shining  laminae 
torn  In  tbem  (Lttwig). 

Fierrwm  Saiieylit€%  — •  Acjueoos  protochlorlde  of  iron  forms  a  dark 
yiolet  precipitate  with  salicylous  acid  on  addition  of  ammonia.  (Pagen- 
stecher^  Ettling.) 

9 

Ftrrk  Sali^tite.  —  Aqueons  sesqnichloride  of  iron  mixed  with 
ialicylom  teid  acquires  a  fine  dark  cherry-red  colour.  (Pagenstecfaer) 
Ettling,),  yiolet-red  (Piria),  without  forming  a  precipitate.  The  colour 
does  not  alter  when  the  air  is  excluded^  hut  on  exposure  to  the  air  it 
l^dttAlly  dfiajppears  as  the  acid  evaporates  (Fagensteoher,  Ettling) ; 
idditiok  of  iUsids  or  exposure  to  the  air  changes  the  colour  to  dirty 
yeiloW^.  (PiriA.)  Water  which  contains  only  tt^^  of  ferric  oxide  and 
doM  not  yield  A  percentihld  hlue  colour  with  ferrocjranide  of  potassium; 
iM^qnires  a  distinct  violet  colour  on  the  addition  of  salicyions  or  salicylic 
Midi  (A.  mifuSB.) 

Hydrochlor&te  of  6uprdui  oxide  forms  a  light  hrowh  precipitate  with 
the  aqueous  acid  on  addition  of  ammonia.  (Pagebstecher,  Lowi^.) 

Cupric  Salic jflUe,  —  1.  Recently  precipitated  cupric  oxide  shaken  up 
with  an  excess  of  the  aqueous  acid,  acquires  a  grass-green  colour,  and 
after  washing  with  a  small  quantity  of  alcohol,  forms  a  light  green 
powder.  (Pagenstecher,  Lowig^  Piria.^  —  2.  "When  a  solution  of  1  vol. 
salicylous  acid  in  50  or  ^0  vol.  alcohol,  is  mixed  with  an  aqueous  solution 
of  cupric  acetate,  the  liquid  acquires  an  emerald-green  colour,  and  forms 
after  a  few  minutes  a  large  number  of  shining  crystals,  which  increase 
when  the  free  acetic  acid  is  neutralised  with  potash.  (If  the  liquid  were 
neutralised  with  ammonia,  the  slightest  excess  would  give  rise  to  the  formation  of  nitride 
of  salicyl  and  copper.)  The  ctystals  are  washed  with  alcohol.  (Ettling.).-— 
3.  When  a  solution  of  cupric  sulphate  is  mixed  with  salicylite  of  ammonia, 
a  bulky,  somewhat  crystalline  precipitate  is  formed,  containing  a  small 
quantity  of  sulphuric  acid.  (Pagenstecher,  Ldwig.)  —  Large  green 
sniuing crystals,  from  0*5  mm.  to  1  mm.  in  length,  and  exhibiting  a  blue- 
green  colour  when  dry.  (Ettling.)  Light  green  powder,  having  the 
taste  of  copper^  with  ii  scarcely  perceptible  aromatic  character. 

B  2 
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Lbwig.  Piria.      Dumas.  ^^J^l^^   Ettling, 

Ca 31-8  ....  20-81  ....  22-88  ....  2021  ....  215  ....     21-32  ....     20*41 

14   C  840  ....  54-97  ....  61-48  ....  5459  ....  64-1  54-81 

6  H   50  ....  3-27  ....  3-44  ....  3*44  ....  3*2  335 

4  0   320.....  20-95....  22-20....  21-76....  21-2  21-43 

Ci^H*CuO<    152-8  ....  10000  ....  lOOOO  ....  10000  ....  1000  100-00 

When  lieated  to  125*,  it  loses  3022  per  cent,  tlie  odoar  of  the  acid  at 
the  same  time  becoming  perceptible.  Becomes  blackish  green  at  180% 
then  dark-brown,  and  acquires  a  dark  kernies  colour  at  220®.  At  the 
same  time  that  the  brown  colour  appears,  gas  begins  to  go  off,  consisting 
of  carbonic  acid  and  carbonic  oxide,  and  a  mixture  distils  over,  consisting 
of  salicylous acid,  and  benzoate  of  salicjlous  acid,  which  may  be  separated 
by  potash.  The  salicyloas  acid  must  be  reproduced,  inasmuch  as  the  salt  does  not 
contain  water;  the  Bolution  contains  also  another  body  which  causes  it  to  assume  a 
splendid  scnrlet  colour  when  mixed  with  oil  of  vitriol,  but  cannot  be  separated  by  frac- 
tional distillation.  The  residue  contains  cuprous  salicylate.  At  a  higher 
temperature,  a  black-brown  oil  passes  over,  having  an  empyreumatio 
odour.  (Ettling.)  —  Chlorine  passed  over  the  salt  forms  chloride  of  copper 
and  chlorosalicylous  acid.  (Lbwig.)  —  When  the  salt  is  heated  with 
hydrate  of  potash,  the  whole  of  the  salicylous  acid  is  converted  into 
salicylic  acid.  (Ettling.) 

liisoluble  in  water  and  alcohol. 

Mercuric  SalicylUe.  —  The  ammonia-salt  forms  with  a  very  strong 
solution  of  mercuric  chloride^  a  bulky  precipitate  of  a  light  straw-yellow 
colour.  (Lowig.) 

Salicylite  of  SUter, — Oxide  of  silver  dissolves  slightly  in  aqneons 
salicylous  acid;  and  the  yellow,  bitter,  metallic-tasting  solution  yields  by 
evaporation  in  vacuo,  a  brown  residue  which  detonates  in  the  dame  of  a 
candle.  The  same  phenomenon  is  exhibited  by  tho  nndissolved  portion 
of  oxide,  which  also  acquires  a  black-brown  colour.  (Pagenstecher  & 
Lbwig.)  —  Nitrate  of  silver  forms  with  acid  salicylite  of  potash,  a  light 
yellow  precipitate,  which  becomes  gre^  when  pressed,  and  decomposes 
completely  after  a  while;  if  the  precipitate  is  heated  with  water,  the 
decomposition  takes  place  immediately  and  the  vessel  becomes  covered 
with  a  speculum  of  silver.  (Lowig  &  Weidmann.) 

Salicylous  acid  mixes  in  all  proportions  with  alcohol  and  ethers 


Benzoate  of  Salicylous  Acid. 

Ettling.    (1845.)    Ann.  Pharm,  53,  77. 

Cauours.     Comjpt,  rend,  32,  02;  Ann.  Phainn.  78,  228. 

Parasalieyl,  Benxoesaure  talicylige  SHure,  Salicylure  de  benzoUe^ 

Formation.     1.  By  the  dry  distillation  of  cuprio  salicylite,  —  2.  By 
the  action  of  chloride  of  benzoyl  on  salicylous  acid  : 
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Pn^nz/um.  1.  Air-dried  salicjlite  of  copper  is  subiected  to  distil- 
lation tiJl  the  residue  exhibits  a  uniform  kermes-brown  colour,  and  yields 
no  more  distillate  at  the  same  temperature;  the  oily  distillate,  in  which 
crystals  have  already  separated,  is  treated  with  potash-ley,  which  leaves 
nndissolved  the  crystallised  benzoate  of  salicylous  acid,  and  likewise  the 
portion  which  was  dissolved  in  the  oil;  and  the  componnd  is  crystallised 
from  warm  alcohol  or  ether.  (Ettling.)  —  2.  Salicylous  acid  is  treated 
with  chloride  of  benzoyl.  (Cahours.) 

Properties.  Colourless  four-sided  prisms  belonging  to  the  donbly 
oblique  prismatic  system,  and  obliquely  bevelled.  (Ettling,  Cahours.) 
The  largest  crystals  are  obtained  from  the  crude  distillate.  When 
obtained  from  the  mother-liquor,  they  lose  their  lustre,  and  become  coated 
with  a  white  crust  (Ettling.)  Melts  at  i27^  forming  a  pale  yellow 
liauid,  which  solidifies  In  a  radiated  mass  at  about  98^  At  180%  it 
sublimes  in  long  needles,  nndecomposed  and  without  previous  ebullition* 
(Ettling,  Cahours.) 


28  C  

..«..•  1C8 

....      #4  ij«      ... 

....     21-26     ... 

Ettling. 
74-12 

10  H 

10 

»•■••                    4*WM 

6  O  

48 

21-36 

CaflwO*    .. 

226 

....  100-00     ... 

100-00 

Polymeric  with  benzoic  anhydride  and  oreoselone. 

Decomponiums,  The  compound  dissolves  in  hot  strong  nitric  acid, 
nitrous  vapours  being  given  off  and  picric  acid  formed.  (Ettling.}—* 
2.  It  is  not  decomposed  by  boiling  with  potash,  either  in  aqueous  or 
alcoholic  solution,  or  even  by  fusion  with  hydrate  of  potash,  under 
which  circumstances  indeed  it  volatilises.  (Ettling).  ft  L.]  —  3.  It  is 
not  altered  by  cold  oil  of  vitriol,  but  dissolves  with  yellowish  red  colour 
on  the  application  of  a  gentle  heat.  If  the  liquid  be  strongly  [.heated^ 
it  assumes  a  dingy  red  colour  and  gives  off  sulphurous  acid;  it  may  bo 
mixed  with  water  without  turbidity,  and  yields  a  soluble  sadt  with 
carbonate  of  baryta.  (Ettling.)— -4.  With  chlorine  or  bromine  in  sun* 
shine,  it  yields  crystallised  products.  (Ettling.) 

It  is  insoluble  in  water,  but  dissolves  readily  in  akohol  and  ether. 


T  Acetate  of  Salicylous  Acid. 

C»H'0«  =  C*H*0»,C^*H*0». 
Cahoubs.    Compt.  rend.  44, 1252;  Ann.  Pharm.  104, 109* 

Aceioialieyl,  Balieylure  cTaeefyle. 

Obtained  by  the  action  of  chloride  of  acetyl  (C^H'O'Cl)  on  salicylous 
aoid.  On  gently  heating  the  mixture  of  the  two  substances,  an  energetic 
action  takes  place,  hydrochloric  acid  is  evolved,  and  acetate  of  salicylous 
acid  is  obtained  in  the  form  of  a  beautifully  crystalline  and  perfectly 
neutral  body» 

CrystalUa^  from  the  alcoholic  solotion  in  fine  needleit 
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18  C  

8  H  

108 

8 

....    65*85 
....      4*78    .. 
....    «9-37     .. 

Cahonrf. 

65*81 

4*85 

6  O  

48 

29-34 

C^sHSQfi 

164 

....  10000    ,. 

10000 

Metameric  with  benzoic  acetate  or  ncetic  benzoate  (p.  96). 

The  compound  is  remarkably  stable,  scarcely  undergoing  any  altera- 
tion when  distilled  over  anhydrous  baryta  at  a  dull  red  heat     A.  portioa 

thus  treated  yielded  after  distillation  66*05  p,  c.  carbon  and  4*82  hydrogen.     Neither 
is  it  altered  by  heating  with  solid  hydrate  of  potash  or  with  an  alcohoii(^ 
solution  of  potash.  —  Chlorine^  bromine,  and  faming  nitric  acid  act  vpon. 
it  powerfully,  forming  crystalline  products  of  substitution. 

Insoluble  in  water/  also  in  dilute  acjqeous  ammonia  or  pptfii^li.     Pis- 
eolres  sparingly  in  cold,  but  qiore  abundantly  in  hot  alcohol.  % 


Salicylic  Acid. 

C"HK)«  =  C"H%SO*. 

PiRiA.    Ann.  Fhjoirm,  30,  165;  Ann,  Chim.  Fhys,  69,  298;  J.  pr.  Chem. 

17,  241;  Pharm.  Centr.  1 839, 37S.— Fur|iher:  Ann.  Fharm.  98,262; 

Fharm,  Centr,  1839,  373. 
Lowia  k^KW^A^v.    jr.  pr.  Chm-  1?,  236;  further:  J"^^,  4$,  89, 
March^^nii.     J,  pr,  Qhem.  2Q,  395;  Fhqrm,  Cenir,  1842,  8Sa. 
Procter.    If,  /.  fharm,  3,  275;  J,  pr   Chm,  29,  ^67;  i»a%.  Fharm. 

48,  q6;  Fharm,  Cenir.  1843,  699. 
Pelalandb.     If,  Ann.  Chim.  Fhys.  6,  346  ;  Ann.  i^harvL   iS,  336; 

Fharm,  Cenir.  1843,  121. 
Gbrhardt.    N,  Ann,  Chim,  Fhps,  7,  217;  Eev,  »cimi.  10,  207;  Ann. 

Fharm.  45,  21;  Fkarm.  Cen^,  1843,  167. 
pAHouRg.     Cmpt  TtTid.  16,  853;  19,  423;  If,  Ann.  Chiv^.  Phyt,  10, 337; 
.       13,  9Q  a^d  113;  Ann.  Fhat^,  52,  340;  Fharm.  Cen^t^  1843,  697. 
Ettling.    Ann,  Fharm,  53,  77;  Fharm.  Centr.  1845,  324. 
ScHLifiPBtt^    Ann.  Fharm.  59,  2ft 

SalieyU'dure,  Spirs'duref  SpiroyUdure,  Aeide  salieylique,  spiroylique,  hyper- 
apiroylique. 

Sources,  In  the  flowers  of  Spirasa  vlmaria.  (Lowig  &  Weidmann.) 
As  methylsalicylic  acid  in  OavUJi^ria  pi^ocumbens. 

Formation.  1.  From  saltcylons  acid  by  oxidation  with*  aqneoas 
chromic  acid  (Ettling,  p.  338),  or  by  heating  with  oxide  of  copper 
(Ettling,  Piria.)  —  2.  By  melting  salicylous  acid  or  salicin  with  hydrate 
of  potash  (Piria) :  ' 

C"H«0*  +  KO,HO  =  C"H*'K06  +  2Hi 

a  By  he&iing  indigo  with  hydrate  of  potash  to  300^    Tha  expeiiaeBt  Ao^ 
not  alwaTi  lucceed ;  if  the  heat  be  not  contuiued  long  enough,  only  antknniiio  acid  if^ 


<    > 
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produced;  if  too  long^  a  brown  tubstaoce  is  formed.  (Cabonr^.)  — «  i  •  By  heatiog 
bencoate  of  copper.  (Ettling.)  —  ^.JHy  the  action  of  nitrous  acjd  on 
anthranilic  acid  (Gerland): 

C"NH704  +  N0»  «  C"fl»Ofl  +  2N  +  HQ. 

6.  Cumarlc  acid  fused  with  hydrate  of  potash  yields  salicjlite  and  acetate 
of  potash.     (T)e1alaude): 

C18H80'  +  2KH0*  «  Ci<H«KO«  +  e<H»KO^  +  2H. 

Preparation.  —  a.  From  the  flowers  of  Spircea  ulmaria.'—l.  The 
flowers  are  exhausted  with  ether;  the  ethereal  solution  distilled;  the 
residue  treated  with  water,  which  dissolves  salicylic  acid  and  tannin; 
and  the  aqueous  solution  is  neutralised  with  carbonate  of  potash,  eyapo- 
rated  and  distilled  with  hydrochloric  acid.  The  watery  distillate  slowly 
evaporated  yields  colourless  needles.  (Lowig  &  Weidmann.)  —  3.  The 
water  distilled  from  the  flowers,  with  frequent  cohobation^  is  shaken  up 
with  ether;  the  decanted  ethereal  solution  a^tated  with  potash;  and  the 
alkaline  solution  distilled  with  sulphuric  acid.  At  first  salicylpus  acid 
passes  over,  but  at  last  salicylic  acid  sublimes  in  long  needles.  (Lowig 
and  Weidmann,  Fogg.  46,  83.) 

6.  From  oil  of  GauUheria  (Wwterffreen).  —  1.  The  oil  is  heated  with 
strong  potash-ley  till  no  more  wood-spirit  is  given  off  Xrom  it,  and  the 
residue  precipitated  with  hydrochloric  acid.  The  precipitate  is  washed 
with  cold  water  and  crystallised  from  hot  alcohol.     (Oahours.) 

c.  From  Salicylowi  acid,  or  from  Sallcin,  —  1 .  Hydrate  of  potash  is 
heated  in  a  silver  basin,  and  as  soon  as  it  is  melted,  salicin  is  added  by 
small  portions,  with  continually  stirring,  whereupon  the  mass  turns 
brown,  swells  up  and  gives  off  a  large  quantity  of  hydrogen.  It  is  then 
heated  as  long  as  hydrogen  is  given  off  in  presence  of  excess  of  potash. 
If  the  potash  is  not  in  excess,  only  a  small  quantity  of  salicylic  acid  is  obtained,  but  in- 
stead of  it,  salicylous  acid  and  a  brown  resinous  substance  which  it  is  difficult  to  convert 
into  salicylic  acid^  even  by  repeated  fusion  with  hydrate  of  potash.     If  the  prOCess  be 

rightly  conducted,  the  mass  becomes  nearly  colourless,  exhibiting  only  a 
slight  yellowish  tint.  According  to  Marchand,  the  mass  first  becomes  deep  yellow^ 
then  of  a  fine  scarlet,  then  greenish  yellow,  and  at  last  nearly  white.  If  the  heat  be  too 
strong,  the  mass  blsckens  and  gives  off  carbolic  acid.      The   mass   Is  dissolved  in 

water;  tbe  solution  supersaturated  with  hydrochloric  acid,  the  vessel 
being  surrounded  with  cold  water;  and  the  resulting  crystallipe  mass  is 
separated  from  the  mother-liquor  (which .  contains  oxalic  acid),  and 
recrystallised  from  hot  water.  (Piria,  Gerhardt,  Marchand.)  —  2.  Cupric 
salicylite  is  heated  in  a  retort  till  nothing  more  escapes  at  220^  and  the 
residue  has  assumed  a  uniform  kermes-brown  tint.  This  residue,  consist- 
ing of  cuprous  salicylite,  is  then  introduced  into  a  glass  tube  and  sul- 
phuretted hydrogen  passed  over  it,  whereupon  the  mass  becomes  heated 
and  blackened,  and  salicylic  acid  sublimes;  and  in  order  that  the  subli- 
mate may  not  cover  up  the  nndecomposed  mass  and  so  protect  it  from 
further  decomposition,  it  must  be  driven  forward  by  the  application  of 
a  gentle  heat.  Or  the  cuprous  salicylite  is  dissolved  in  warm  acetic  acid^ 
or  in  hydrochloric  acid  diluted  with  an  equal  quantity  of  water;  the 
colourless  liquid  precipitated  by  sulphuretted  hydrogen;  and  the  liquid 
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pitate  suspended  in  hot  water;  sulphuretted  hydrogen  passed  through 
the  liquid;  and  the  sulphide  of  lead  removed  by  filtration :  the  filtrate 
on  cooling  yields  pure  salicylic  acid.     (Ettling.) 

d.  From  Indigo  (comp.  p.  246). — If  the  required  temperatore  is  exceeded,  the 
salicylic  acid  decomposes  and  a  brown  substance  is  formed ;  if  the  heating  is  not  con- 
tinued long  enough,  nothing  but  anthranilic  add  is  produced. 

Properties,  Crystallises  by  spontaneous  evaporation  of  the  alcoholic 
solution  in  large  oblique  four-sided  prisms.  From  a  hot  aqueous  solution 
it  separates  on  cooling  in  slender  needles  often  an  inch  long.  Particularly 
large  and  fine  crystals  are  obtained  by  slow  evaporation  of  the  ethereal 
solution.  (Cahours.)  The  crystals  belong  to  the  oblique  prismatic 
(monoclinometric)  system.  (Marignac,  Li^g  Sf  Kopps  Jahresber, 
1855,  484.)  —  Melts  at  158°  (Cahours),  at  121"  (Procter),  at  125° 
(Ettling).  Sublimes  at  about  200'',  without  boiling,  in  slender  needles 
having  a  strong  lustre,  and  when  pure  may  be  completely  distilled  by 
careful  heating.  (Cahours,  Ettling.)  Has  a  sweetish  sour  taste,  and 
produces  irritation  in  the  throat.  Reddens  litmus  rather  strongly.  The 
aqueous  solution  imparts  an  intense  violet  colour  (blood-red,  according  to 
Lowig  d^  Weidmann)  to  ferric  salts, 

Piria.        Marchand.    Delalande.    Gerhardt. 

14  C 84     «..    60-87     60*34     ....     60-44     ....     60-41     ....    60-91 

6  H 6    ....      4-35     4-42     ....       4*64     ....      4-50     ....      4-52 

6  0 48     ....     34-78     3524     ....     34-92     ....     35*09     ....     3437 

C»*H«0*....  138    ....  100-00    100-00    ....  10000    ....  100-00    ..,.  100-00 


Cahours. 
a.  h.  Ettling.        Gerland. 

C 60-76    ....    60-83  ....     60-80  ....    60-32 

H 4-41     ....      4-37  ....      4-51  ....       4*28 

0 34-83    ....    34-80  ....    3469  ....    3540 

100-00     ....  100-00    ....  10000    ....  10000 

The  acid  analysed  by  Piria  was  prepared  from  salicylous  acid ;  that  examined  by 
Marchand  and  by  Gerhardt,  from  salicin;  and  that  analysed  by  Delalande,  from 
cumarin  by  fusion  with  hydrate  of  potash.  Ettling  analysed  the  acid  obtained  by 
heating  cupric  saUcylite.  The  acid  examined  by  Cahours  was  prepared  from  oU  of 
wintergreen,  a  crystallised  from  alcohol,  h  obtained  by  sublimation :  Gerland's  add 
was  prepared  from  anthranilic  acid. 

Decompositiom,  I .  Salicylic  acid  when  quickly  heated^  especially  if 
it  be  impure,  yields  hydrate  of  phenyl.  (Marchand,  Cahours.)  Heated 
with  pounded  glass  or  quick  lime^  it  is  resolved  into  hydrate  of  phenyl 
and  carbonic  acid  (Gerhardt); 

C"H»0«  «  CBH«Oa  +  2C0^ 

%  The  hydrate  of  phenyl  thus  prepared  differs  in  some  respects  from  that  which  is 
obtained  by  fractional  distillation  from  coal-tar  creosote.  It  crystallises  with  greater 
facility  and  does  not  deliquesce  so  quickly  on  exposure  to  the  air.  Moreover  it  yields 
different  products  with  pentachloride  of  phosphorus.  Hydrate  of  phenyl  from  coal- 
tar  creosote  yields  with  pentachloride  of  phosphorus,  chloride  of  phenyl  and 
triphenylic  phosphate,  F(C*^H*)'0^,  as  determined  by  Williamson  &  Scrugham  (zi,  173 ; 
see  also  CAem.  Soe.  Qu.  J,  7,  240).  But  hydrate  of  phenyl  from  salicylic  add  yields, 
when  thus  treated,  not  a  triphenylic  bata  biphenylic  phosphate  or  hipkenylophotphoric 


> 


SALICYLIC  ACID.  249 

ceid  P(Ci*H*)^H,0>,  containing  1  At  of  hydrogen  replaceable  by  metals.  This  body 
resembles  Scrngham's  phosphate  in  distilling  at  a  temperature  much  nbove  the  range 
of  the  mercurial  thermometer,  but  differs  from  it  in  many  other  respects.  It  crystallises 
much  moi'e  readily,  and  after  being  freed  from  adhering  oil  by  pressure  between  paper, 
may  be  kept  in  paper  during  the  warmest  and  dampest  weather  without  alteration.  It 
dissolyes  in  a  weak  solution  of  caustic  soda  to  which  a  little  alcohol  is  added,  forming 
ihe  biphenylophotphaU  of  iodium  P(C^H^)^NaO^,  which  crystallises  in  well  defined 
prismatic  crystals  containing  9  atoms  of  water.  This  salt  is  very  efflorescent  and 
^ssoItcs  readily  both  in  water  and  in  alcohol.  On  mixing  the  aqueous  solution  with 
neutral  acetate  of  lead,  a  nacreous  crystalline  precipitate  is  formed,  which  appears  to 
contain  P(C^H»)2Pb08  (H.  Watts  :  unpublished  experiments).  If. 

Salicylic  acid  heated  to  250°  with  fusel-oil  in  a  sealed  glass  tube,  is 
resolyed  into  carbonic  acid  and  hydrate  of  phenyl,  while  the  fusel-oil 
remains  unaltered.  (Schlieper.^  —  2.  By  the  action  of  bromine  or 
chlorine,  1^  2  or  3  At.  hydrogen  m  the  acid  are  replaced.  With  a  small 
quantity  of  bromine,  bromosalicylic  acid,  C^^BrH^O',  is  produced ; 
with  excess  of  bromine,  bibromosalicylic  acid  C^^Br'H^O*;  and  if  the 
action  is  aided  by  sunshine,  terbromosalicylic  acid,  C^^Br^H'0^  is  formed 
after  some  time.  —  AVhen  the  quantity  of  chlorine  is  such  that  part  of 
the  salicylic  acid  remains  unaltered,  chlorosalicylio  acid,  G^^CIH'O'  i9 
formed;  with  excess  of  chlorine,  the  product  is  bichlorosalioylic  acid, 
C'HyPH^O*.  No  attempt  was  made  to  prepare  terchlorosalicylic  acid  with  the  aid  of 
sunlight.  (Cahonrs.)  When  chlorine  is  passed  into  salicylate  of  potash,  a 
green  body  separates  consisting  of  impure  bichlorosalicylate  of  potash; 
and  when  the  brown  liquid  separated  from  this  substance  is  saturated 
with  chlorine,  a  yellowish-red  substance  is  deposited  containing  bichloro* 
salicylic  and  terchlorocarbolio  acids.  (Cahours.)  —  3.  With  pentachloride 
of  pho9phoru8,  the  acid  yields  hydrochloric  acid,  the  oily  body  which  was 
regarded  by  Chiozza  as  chloride  of  benzoyl  and  hydrogen,  and  by 
Gerhardt  as  chloride  of  chlorobenzoyl,  and  leayes  a  carbonaceous  residue 
(p.  116). —  4.  The  acid  gently  heated  with  dilute  nitric  acid  gives  oif 
but  a  small  quantity  of  gas,  and  is  couyerted  in  a  few  seconds  into  nitro- 
salicylic  acid.  (Marchand.^  Fuming  nitric  acid  or  a  mixture  of  fuming 
nitric  acid  and  oil  of  vitriol,  acts  yiolently  in  the  cold  and  forms  nitre- 
salicylic  acid,  f Gerhardt,  Cahours.)  Wnen  salicylic  acid  is  heated  with 
fuming  nitric  acid  or  with  the  mixture  of  nitric  and  oil  of  vitriol,  a  violent 
action  takes  place,  resulting  in  the  formation  of  picric  and  carbonic 
acids.  (Gerhardt,  Cahours.)  —  5.  Salicylic  acid  heated  with  hydrochloric 
add  and  chlorate  of  potash,  yields  chloranil.  (Hofmann,  Cahours.)  -^ 
6.  With  the  vapour  of  anhydrous  sulphuric  acid,  it  forms  a  gum  soluble 
in  water,  which  is  sulphosalicplic  acid,  and  combines  with  most  bases, 
forming  salts  which  dissolve  readily  in  water.  (Cahours.)  —  7.  Boiled 
with  dilute  sulphuric  acid  and  peroxide  of  manganese,  it  yields  formic 
acid.  (Cahours.) —  8.  The  acid  is  not  altered  by  a  day's  contact  with 
fusel-oil ;  distilled  with  amylosulphate  of  potash,  it  is  resolved  into 
carbonic  acid  and  hydrate  of  phenyl.     (Schlieper.) 

Camhinaiions.    The  acid  dissolves  sparingly  in  cold^  abundantly  ii| 

hot  water.     It  expels  carbonic  acid  from  its  salts. 

Salicylic    acid    is    bibasic,    forming    principally  neutral    salts   = 

C^^H^M'O*  and  acid  salts  =  C^H^MO^  It  was  formerly  r^arded  as  monobasic, 
the  salts  here  considered  as  acid  being  then  regarded  as  neutral ;  indeed  the  existence  of 
salicylates  containing  2  At.  metal  in  place  of  hydrogen  was  not  known  till  1855,  when 
Bcreral  of  them  were  prepared  bv  Piria.     Moreover,  the  compound  C^^NH^O'*,  formerly 

(C"H'G*  C"H*0«) 

legarded  as  salicylanudo  N  <     H     |  tbo  amide  of  \hp  monobasic  add  jT )  O^i 
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bailatelj  beeas^ownhy  I4inpricht  to  exhibit  rather  the  characters  of  an  amidogen-acid, 
▼!».,  salioyUmic  add  ^^^^  ^H^^^}  ^'  ^^^  "*****^  C^^HK)*  being  equivalent  to  H*), 

beiog  converted  at  a  high  temperature  into  lalicyliiBide    Ni      u       :  now  it  is  only 

polybasic  adds  that  fbrm  amidogen-^cids  and  imidee.  The  eziatenoe  of  acid  ethers  of  sali- 

ejlic  acid,  e.g,,  methylosalicyUo  add  /nio3\  u  i  O^  is  Also  in  &Toar  of  this  view.    On 

the  nucleus-theory  adopted  in  this  handbook,  the  formula  of  salicylic  add  regarded  as  a 
bibasic  acid  should  be  C^^H',0',  and  accordingly,  the  add  should  take  its  place  in  the 
benzylene-series,  next  to  benzoic  acid  C"H',0^. 

Tiie  aqueous  solutions  of  the  alkaliue  salicylates  turn  l^rown  on  expo- 
"sure  to  the  air,  a  broiin^  sqbst9.nce  being  formed  which  remains  dissolved 
in  the  alkali.     Most  salicylates,  when  subjected  to  dry  distillation,  yie^ 
hydrate  of  phenyl  and  a  carbonate. 

SalicylaU  t^  Ammonia,  t—  When  the  acid  is  aatarated  with  anmouia, 
i^nd  the  liquid  boiled  and  evaporated,  crystalline  scales  separate  as  it 
•oo}s;  by  spontaneous  eyaporation  of  the  diluted  solution,  silky  needles 
^J0  obtained,    (CahourSj  Procter.)    Melts  at  X26''.    (Proc^r.) 

Air-darUd*  Cahonrs. 

14  C  84  ....  54*19 54-06 

N 14  ....  903  8-94 

9H 9  ....  5-81  6-92 

6Q 48  ....  80-97  30*98 

C"H*(NH<)0«  155     ....  lOe-00    10000 

By  dry  distillation  the  salt  yields  water  and  salicylamio  acid. 
(Gahours): 

C"NH»0«  =  C"NH70*  +  2H0, 

When  subjected  to  dry  distillation,  the  salt  first  gives  piF  ammonia,  and 
is  converted  into  an  acid  salt,  after  which  the  residue  swells  up  consi- 
derably and  yields  hydrate  of  phenyl  together  with  a  sublimate  of  car- 
bonate of  ammonia.    \)  carbamic  add.]    (Qerhardt.) 

The  salt  is  very  soluble  in  water. 

Salicylate  of  Potash,  —  The  acid  is  saturated  with  a  concentrated 
solution  of  carbonate  of  potash;  the  liquid  evaporated  to  dryness;  thc^ 
residue  exhausted  with  strong  boiling  alcohol;  the  crystalline  mass 
obtained  from  the  alcoholic  solution  by  cooling  or  evaporation,  pressed 
between  paper  and  dissolved  in  water;  and  the  solution  left  to  evaporate 
in  vacuo.  —  Colourlees  needles  having  a  strong  silky  lustre;  they  give  of^ 
d^06  p.  c.  (1  At,)  water  at  Ho".    (Cahours.) 

CrystalUsecf,  Cahonrs. 

KO   47-2  ....  25-48     2540 

14  C    84-0  ....  45-.35     45*12 

6  H  60  ....  3-25    3-32 

6  O  48-0  ....  25-9a    26*16 


a*WKQ^  +  Aq....  185*2    ....  1Q|0*00    lOO'OQ 


Or :  Cahonn. 

(?m»KO«  176-2    ....    95'14 

HO 9-0     ....       4-86     6-05 

CMH»KO«  +  Aq....  185-2     ....  lOO'OO 

The  salt  when  dry  is  not  altered  by  exposure  to  the  air,  bnt  if  moist, 
it  sooD  tarns  brown  and  afterwards  black.  Resolyed  bj  dry  distillation 
into  hydrate  of  phenyl  and  carbonate  of  potash.  (Cahours.)  If  the 
product  of  the  dry  distillation  be  saturated  with  hydrochloric  acid  and 
then  heated  with  potash,  an  odour  is  produced  resembling  that  of  aniline. 
(Gerhardt.^ 

The  salt  dissolves  readily  in  alcohol  and  ether, 

SaliqflaU  of  Baryta,  —  a.  Neutral.  —  When  strong  baryta-water  is 
added  to  a  boiling  concentrated  solution  of  by  the  mixture  deposits  small 
white  crystalline  lamime  which  may  be  recrystallised  from  a  large 
quantity  of  wa^er,  apart  from  the  air.  —  Small  whit^  opaque  needles, 
concentrically  grouped  and  having  a  distinct  alkaline  reaotieflt  When 
dissolved  in  water,  it  is  decomposed  by  carbonic  acid,  yielding  the  acid 
salt  h  and  oarbopate  of  baryta.  At  140°  in  a  current  of  dry  air,  it  gives 
off  11-38  p.  c.  (4  At.  j  caic.  1108)  of  water.     (Piria.) 

CryftalHaed.  Kria. 

14  C  84^0    ....  27'13    2f-06 

9  H  8fl    ....  2-68    2-60 

2  Pa 137-6    ....  44-44    44-51 

10  O  .' 80-0     ...*.  25-83     2583 

C"H*Ba20«  +  2Aq  ....  309-6     ....  10000     10000 

hf  A  dd.  r—  Obtained  by  boiling  salipylio  ^i4  witl^  carbonate  of  hfiryta^ 
filtering  at  the  boiling  beat,  and  leaving  tb^  filtrate  to  evaporate  i^ 
vacuo.  —  Sfip^t  silky  needles  united  in  radiating  groups.  Contains  I  At, 
water,  whicl^  is  not  given  off  at  \0Q°,  bu|  half  escapes  at  150°  and  th% 
rest  at  218°.  (Cahours.) 

QrysiaUine,  Cahanra. 

BaO    76-6    ....     35-69    35*56 

CMH»08 138-0     ...;     64-31 

C^^H*BaO«  +  Aq 2146     ....  100-00 

At  a  high  temperature,  it  decomposes,  giving  off  hydrate  of  phenyl 
and  leaving,  carbonate  of  baryta  mixed  with  charcoal.  (Cahours^)  ^ 
Diissolves  readily  in  water.  (Ettling.) 

Salicylate  of  Lime,  —  a.  Neutral,  —  A  nearly  boiling  solution  of  lime 
in  sugar- water  containing  so  much  su^r  that  it  does  not  be^me  turbid 
on  boiling,  is  mixed  with  a  nearly  boiling  solution  of  h  also  containing 
sugar,  and  the  mixture  kept  for  half  an  hour  over  the  water-bath.  — 
Heavy  crystalline  powder  consisting  of  shining  granules.  Nearly  insoluble 
in  water.  After  drying  at  100°,  it  contains  2  At.  water  of  crystallisation 
which  slowly  escape  (9*28  per  cent.)  in  a  stream  of  dry  air  at  180°. 
(Piria.) 
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Piria. 

14  C 84     MM     43-30    43-12 

6H 6    ....      3-09     3-15 

2Ca    40     ....     20-62     20-66 

8  0 64    ....    32-99    3307 

C"H<Ca«0«  +  2Aq 194    ....  100*00    100-00 

Decomposed  by  carbonic  acid  like  tbe  baryta-saU.  (Piria.) 

h.  Acid,  —  Prepared  like  the  baryta-salt.     The  solution  yields  by 

evaporation  in  vacno,  beautifal  octohedrons  often  of  very  large  size. 

The  salt  has  a  bitter  and  pungent  taste. 


CaO  ... 
14  C    

Cry9taUiied. 

28 

84 

....     xo    ... 

•.*.       40       ... 
»••*         4      ... 
....      o^      ... 

Cahoun* 

...M    1617 
47*67 

7  H   

7 

4-03 

7  O   

56 

32'13 

C"H»BaO*  +  2Aq    ....  175     ....  100    100-00 

Dissolves  pretty  readily  in  water.  (Ettling,  Cahoors.) 

Salicylate  of  Magnesia,  —  By  boiling  the  acid  with  magnesia  or 
carbonate  of  magnesia,  and  evaporating  the  filtrate  in  vacuo,  the  salt  is 
obtained  in  radiating  needles  often  agmgated  in  a  compact  mass.  — • 
The  salt  dissolves  readily  in  cold  and  still  more  readily  in  boiling  water. 
(Oahours.) 

Salicylate  of  Lead,  —  a,  JPerUahasic,  -»  A  boiling  solution  of  c  is  mixed 
with  a  few  drops  of  ammonia,  the  liquid  boiled  till  the  precipitate  becomes 
crystalline,  and  the  precipitate  washed  with  warm  water  and  dried  over 
quick  lime.  —  Light  powder  composed  of  white  micaceous  laminao.  Has 
an  alkaline  reaction.    Does  not  give  off  any  water  at  160°.  (Piria.) 


14  C 
4H 
5Pb 
90 


84-0 

40 

517-8 

720 

**M      x£'09     ... 
....      6*55     ... 
....     7o*«'«l     ... 
....     10-67     ... 

Piria. 

.MM     12-18 
0-75 

7606 

11-01 

677-8 

..M  100-00    ... 

100-00 

C"H<Pb»0«,3PbO  677-8 

I.  Neutral,  — -  Produced  b^  boiling  e  with  water;  also  by  dropping 
basic  acetate  of  lead  into  a  boiling  solution  of  c,  and  then  forms  a  heavy 
crystalline  precipitate^  which  is  washed  with  warm  water  and  dried  over 
quick  lime.  Has  an  alkaline  reaction;  Does  not  give  off  water  at  100^ 
Decomposed  by  carbonic  acid,  (Piria.) 

Piria. 

14  C  840  MM  24-48 24-37 

.4  H 4-0  ....  117  M....M  1-28 

2  Pb 207-6  ..M  60-36 60-41 

6  O  48-0  MM  13-99 1394 


CMH^PbK)*   o  843-6    ..M  100-00    ,.h.».  100*00 
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c.  Acid.  —  Salicylic  acid  is  boiled  with  walep  and  carbonate  of  load 
(avoiding  an  excess  of  the  latter,  according  to  Plria),  the  liquid  filtered 
at  the  boiling  heat,  and  the  filtrate  left  to  cool;  or  a  concentrated  solution 
of  salicylate  of  ammonia  or  potash  is  mixed  with  a  concentrated  solution 
of  nentral  acetate  of  lead,  the  precipitate  washed  with  cold  water  and 
dissolved  in  boiling  water,  and  the  solution  left  to  cool. —  Beautiful 
transparent  crystals,  which  between  140°  and  150®  become  opaque  and 
give  off  1  At.  water.  (Cahours.)  Resolved  by  boiling  with  water  into 
the  salt  b  and  free  salicylic  acid.  (Piria.) 

Cryttallised.  Cahours. 

PbO  111-8  ....  44-75  44-59 

14  C  840  ....  33-63  3372 

6  H  6-0  ....  2-40  2-50 

6  O  480  ....  19-22  1919 


C"H*PbO» 

+  Aq.. 

249-8     ....  100-00     

100-00 

Or; 

C"H*PbO« 

•     HO 

...  240-8 
....       90 

....     96-40 

3-60     

Cahouri. 
3-65 

C"Ii*PbO«  +  Aq 249-8     ....  10000 


Salicylate  of  Copper,  —  a,  NerUral,  —  Produced  by  heating  h  with  a 
quantity  of  water  not  sufficient  to  dissolve  it.  Yellow-green  light 
powder^  which  when  heated  gives  off  its  water  of  crystallisation  and 
oecomes  brownish,  and  is  completely  decomposed  at  1 80°.  It  is  sparingly 
fiolnble  in  boiling  water,  insoluble  in  alcohol  and  ether.  (Piria.) 


140  . 
6H. 
2Cu. 
8  O  . 


Piria. 

840 

...•       ft/O-Q.}       ..•• 

....     38*43 

GO 

....         £  tO      «(•• 

....      2-87 

63-6 

....       Z9-I0       .... 

....     28-36 

64  0 

....    *y4o    .... 

....     30-34 

C»H^Ctt20«  +  2Aq  ....  217-6     ....  10000    10000 

h.  Acid.  —  When  salicylate  of  baryta  is  decomposed  [by  a  solution  of 
Bulphate  of  copper,  the  filtrate  yields  long  bluish  green  needles  which 
may  be  recrystallised  from  water  at  about  60^  —  The  salt  gives  off  its 
water  of  crystallisation  at  a  temperature  much  below  1 00°,  assuming  at 
the  same  time  a  dark  olive  colour,  and  emitting  vapours  of  salicylic  acid. 
Above  100%  it  melts  and  gives  off  copious  ^mes  of  salicylic  acid.  It 
dissolves  readily  in  water,  alcohol  and  ether,  forming  solutions  of  a  fine 
yellowish  green  colour.  When  boiled  with  a  quantity  of  water  not 
sufficient  to  dissolve  it,  it  is  resolved  into  free  acid  and  the  salt  a,  being 
at  first  converted  into  a  dark  green  resinous  mass,  which,  when  treated 
with  a  fresh  quantity  of  water,  becomes  pulverulent  and  yellowish  green. 
It  is  decomposed  in  the  same  manner  by  ether,  even  at  ordinary  tempera-* 
tuxes.  (Piria.) 


14  0  . 

9H. 

Cu. 

100  . 


■ 

Rria. 

84-0 

....      41  U<j      ••.• 

....     41-25 

90 

....         4  4v      .... 

....       4-52 

31-8 

....        ld-Ol>       .... 

....    15-57 

80-0 

....    39-07    .... 

....     38-66 

C"H»Cu0'»  +  4Aq  ....  204-8    ....  10000    100*00 
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Salicylaie  of  Copper  and  Potassium,  —  Crystallised  salicylic  acid  is 
added  gradually  and  with  constant  agitation,  to  a  solution  of  sulphate  of 
copper  and  tartaric  acid  in  excess  of  caustic  potash,  or  better  to  a  solution 
of  tartrate  of  copper  in  moderately  strong  potash;  the  liquid  then 
gradually  acquires  a  green  colour^  and  ultimately  forms  a  green  crystalline 
pulp,  which  must  be  dried  on  porous  earthen waroi  and  recrystallised 
from  the  smallest  possible  quantity  of  lukewarm  water.  —  When  slowly 
crystallised  from  the  aqueous  solution,  it  forms  small  rhombic  tables  of  a 
beautiful  emerald-green  colour.  It  dissolves  very  readily  in  water.  I'he 
deep  green  solution  when  boiled,  deposits  black  oxide  of  copper  and 
becomes  colourless;  a  large  excess  of  potash  turns  it  dark  blue.  It  does 
not  dissolve  in  alcohol  or  ether.  — In  a  dry  stream  of  air,  even  below 
100^  it  gives  off  14*84  p.  o.  (4  At.;  calc.  14*82  p.  c.)  of  water.  (Firia.) 

Piria. 

14  C  840  ....  34*57 

8  M  8*0  ....      3*29 

K 39*2  ....  16*13 16*11 

Cu 31*8  ...  1309     13*20 

ID  O  800    ....     32-92 

■  - 

C"H*KCuO«  +  4Aq....  243*0     ....  100*00 

SalicylaU  of  Coppei*  and  barium,  —  The  solution  of  the  preening 
salt  mixed  with  chloride  of  barium,  forms  after  awhile  a  light  gfeea 
crystalline  precipitate.  The  salt  is  insoluble  in  water.  Betweeti 
35°  and  lOO^  it  gives  off  12*94  p.  c.  (4  Al.;  calc  13-21)  of  walef. 
(Piria.) 


14  0   

At  loo^ 

84*0 

....      wD  OX       ••• 
....          l-Qv      k..« 
....      £\t  \jw      «•• 
....       I0-4I       ... 
...i      20-30      ;... 

Piria. 

35*48 

....       1*90 
....    28*71 

13-64 

....     20-27 

4  H 

Cu 

.v....     68*8 
31*8 

6  0  

.....     48*0 

C"H<BaCaO»... 

2i6-6 

...1  lOO-^M)     ... 

100-00 

Salicylate  of  Silver.  —  Nitrate  of  silver  is  precipitated  \>y  BsXicjltAe 
ot  ammonia,  and  the  precipitate  washed  with  cold  and  dissolved  in  boiling 
water  (during  which  operations  it  blackens  slightly :  EUling).  As  the 
liquid  coo?s,  tne  salt  crystallises  in  transparent  needles  having  a  strong 
lustre.  (Cahours,  Cttlin^.)  To  obtain  the  pure  salt,  Ettling  super- 
saturates  salicylic  acid  with  lime-water;  passes  carbonic  acid  through  the 
liquid;  heats  it;  filters;  warms  the  filtrate  and  adds  nitrate  of  silvel"; 
then  washes  the  precipitate  in  the  dark  with  cold  watelr,  and  dries  it 
at  100^ 

Piria.        Delalande.      Cahonra.        Ettling. 

AgO iliil  ....  47*37  46-57  ....  46*80  ....  46*80  ....  4768 

14  C  e4-p  ....  34-27  34*35  ....  34*40  ....  34-24  ....  34-04 

5H  5-0  ....  204  209  ....  225  ....  2-11  ....  2-18 

6  O  >. „.  400  ....  16-32  1699  ....  1655  ....  16*85  ....  16*10 

CMH»AgO»....  245-1     ....  10000    100*00    ....  100*00    ....  100*00    ..„  10000 
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The  acid  dissolves  readily  in  toood-spiritf  especially  when  heated, 
readily  in  alcohol,  and  abundantly  in  ether,  especially  when  heated.  It 
is  nearly  insolnble  in  cold  oil  of  tiu^erUine,  bnt  dissolves  in  5  pt8«  of  that 
liqnid  at  the  boiling  heat,  and  solidifies  on  cooling.  (Cahours.) 

For  Salicylate  of  Methyl,  see  page  258. 


Methylsalicylic  Acid. 

C"H»0«  =  C*H>0,C"H»0^ 

Cahours.    (1843.)    Compt,  rend.  16,  853;  N.  J.  Pharm.  3,  364. -« 

i^.  Ann.  Chim,  Phys,  10,  327;   27,  5.  —  Comji^.  rend.  39,255; 

Phmrm,  Oentr,  1843,  698;  1844,  434;  1854,  658. 
Pbootbr.    If,  J.  Pliarm.  3,  275;  J.  pr.  Chem.  29,  467}  Ann.  Phami. 

48,  66;  Pharm.  Centr.  1843,  699. 
Oerhardt.     Compt.  rend,  38,  32;  Ann.  Pharm.  89,  362}  J.  pr.  Chem. 

61,  89;  Traiti,  3,  327;    Pharm.  Centr.  1854,  129. 

Omtltheriatdurtt  Methyltpiroytt&ure,  Bydrated  MtthyUtalieyXy  SaHcyU 
formesler. 

Occnrs  in  the  herb  of  GauUheria  procumhens  (New  JerseyV  forming 
•^  of  the  yolatile  oil  (winteigreen-oil)  obtained  therefrom  by  dietiUatioH 
with  water.  (Cahonrs.) 

Preparation.  1.  The  volatile  oil  obtained  by  distilling  the  herb  of 
OauWieria  proeumbens  with  water,— or  the  commercial  oil  of  wintergreen, 
— is  rectified,  and  the  portion  which  distils  orer  'at  222°  collected  apart. 
The  oil  begins  to  boil  at  200°,  the  boiling  point  quickly  rising  to  222**; 
The  portion  which  first  distils  over  contains  a  light  oil  having  the  compo- 
sition of  oil  of  turpentine.  (Procter,  Cahonrs.)  —  2.  Two  pts.  of  crystal* 
Used  salicylic  acid  are  distilled  with  2  pts.  of  anhydrous  me  thy  lie 
alcohol  and  1  pt.  of  oil  of  vitriol.  (Cahours.)  —  3.  Absolute  methylie 
alcohol  is  gradually  added  to  chloride  of  salicyl;  and,  aa  soon  as  the  first 
action,  which  is  accompanied  with  great  rise  of  temperature  and  evolution 
of  hydrochloric  acid,  has  ceased,  the  product  is  distilled,  and  the  portion 
whicn  goes  over  at  222°,  collected.  (Gerhatdt.) 

Properties,  Colourless  oil.  Commercial  wintergrecn-oil  la  reddish  yellovr, 
bat  may  be  rendered  yellowiih  or  even  colouriess  by  rectification.  (Procter.)  —  Haill 
an  agreeable,  very  penetrating  odour,  and  a  sweet,  cooling,  aromatic 
taste.  Sp.  gr.  1*18  at  10°.  Boils  constantly  at  222°.  Vapour-density 
5-42.  (Cahours.) 

Cahoiin. 
a.  K 

16  C 96    ....    63-15    63-13    ....    63-03 

8  H    8    ....       5-26    ........      5-43    ....      6-37 

6  O    48     ....     31-59     31-44     ....    31-60 


*<■ 


C^H^O'  ,..,  152  ....  100-00  100-00  ....  100-00 
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» 

Vol.  Density. 

Cvapottr    16  6*6580 

H-gns 8  0-5514 

O-gas 3  3-3279 

Vapour  of  Methvlsalicylic  acid  ...       2     10-53S3 

1     5-7191 

a  was  prepared  by  (1)  ;  b,  by  (2). — The  compound  is  isomeric  with  anisic  acid. 

Decompositions.  When  the  acid  is  mixed  with  strong  nitric  acid, 
violent  spirting  takes  place,  if  the  mixtuie  is  not  cooled,  but  when  it  is 
kept  cool,  niethylnitrosalicylic  acid  is  prodaced.  (Cahours.)  By  faming 
nitric  acid,  it  is  converted  into  methylnitrosalicylic  acid;  by  a  mixture  of 
fuming  nitric  acid  and  oil  of  vitriol^  into  methylbinitrosalicylicacid,  or  bj 
longer  action,  into  methylternitrosal  icy  lie  acid.  (Cahours.)  —  2.  Bromine 
added  by  drops  to  methylsalicylio  acid,  causes  considerable  rise  of  tempo* 
lature  and  evolution  of  hydrobromio  acid;  the  mass  which  solidifies  on 
cooling  contains  methylbromosalicylic  and  methylbibromosalicylic  acids, 
the  proportions  varying  according  to  the  quantity  of  bromine  used« 
Chlonne  forms  similar  products,  the  quantity  of  hydrogen  replaced 
r.ever  exceeding  2  At.  even  in  sunshine.  (Procter,  Cahours.)  —  3.  Penia- 
chloride  of  phosphorus  acts  violently  on  the  acid,  forming  chloride  of 
salicyl,  chloride  of  methyl  and  chlorophosphoric  acid. 

CifiRsO^  +  PCI*  «  C»Cia*0*  +  C^H'Cl  +  PC1302. 

Gerhardt  {TraiU,  d,  343)  supposes  that  phosphate  of  salicyl  is  formed  in 
this  reaction: 

4Ci«HS0«  +  PCI*  =  4C2H»C1  +  C"C1U«0*  +  P(C"H«0<)80«, 

thereby  explaining  why  so  small  a  quantity  of  chlorophosphoric  acid  is 
formed,  and  wh^,  after  treating  the  resulting  chloride  of  salicyl  with 
alcohol,  and  distilling  off  the  salicylate  of  ethyl  thereby  proanced,  a 
considerable  residue  is  left.  —  4.  Chloride  of  succinyl,  chloride  of  hennoyl 
and  chloride  of  cumyl  form  with  methylsalicylio  acid  :  methylsalicyl- 
Buccinate,  ~  benzoate  and  —  cuminate,  together  with  hydrochloric 
acid :  e,  g. : 

CM(C2H2)I1»06  +  C"H«C102  =.  C"(C2I1»){C"H502)HW  +  HCl  (Gerhardt). 

5.  By  potash-ley  J  methylsalicylio  acid  is  resolred,  after  a  few  hours  at 
ordinary  temperatures,  immediately  when  heated,  into  salicylic  acid  and 
wood-spirit.  (Procter,  Cahours.)  —  Heated  with  anhydrous  baryta,  it 
yields  carbonate  of  baryta  and  anisol.  —  7.  With  ammonia,  either  gaseous 
pr  alcoholic^  it  forms  salicylamide  [salicylamic  acid]  and  wood  spirit: 

C16HS0S  +  NIP  «  C"NH70*  +  C=H*(y». 

8.  When  pieces  of  potassium  are  dropped  into  methylsalicylic  acid  heated 
to  between  30^  and  60°,  tho  temperature  rises,  gas  is  evolved,  and  after 
the  addition  of  a  considerable  quantity  of  potassium,  the  mass  solidifies, 
even  if  kept  at  105°.  Soon  afterwards  it  takes  fire  and  leaves  a  black 
residue.     In  one  experiment,  salicylous  acid  was  produced.  (Cahours.) 

Combinations,  The  acid  dissolves  sparingly  in  water,  imparting  how- 
eyer  its  taste  and  smell;  the  solution  is  coloured  yiolet  by  ferric  salts. 
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It  dissolves  todins  without  decomposition,  forming  a  brown  solation. 

Methylsalicylic  acid  unites  with  basss,  forming  salts  in  which  1  At. 
hydrogen  is  replaced  by  a  metal.  Before  Piria  had  demonstrated  the  bibasic 
character  of  salicylic  acid,  Gerhardt  supposed  that  salicylate  of  methyl,  and  the  other 
compound  ethers  of  salicylic  acid,  should  be  regarded  as  salicylic  acid  in  which  ]  At. 
hydrogen  is  replaced  by  an  alcohol- radical  (C^H',  C^H*  .  .  .),  but  that  the  hydrogen- 
atom  thus  replaced  was  different  from  that  which  in  the  salicylates  is  rejilaced  by  a  metal 
(or  in  the  compound  ethers  of  other  acids  by  an  alcohol-radical),  and  consequently 
that  the  place  of  the  latter  might  still  be  taken  by  a  metal  (or  by  an  acid  radical).    Thus, 

the  formula  of  salicylic  acid  (supposed  monobasic)  being  u'^*  that  of  methyl* 

Mdhyhalieylate  of  Fotcuh,  —  With  strong  potash-ley^  methylsalicylio 
acid  forms  a  mass  which  solidifies  in  the  crystalline  form.  When  potash- 
ley  of  45°  Bm.  free  from  carbonic  acid  and  diluted  with  an  equal  bulk  of 
water,  is  shaken  up  with  excess  of  methylsalicylio  acid,  the  potash-salt 
separated  in  pearly  scales,  which  must  be  washed  with  the  smallest 
possible  quantity  of  cold  water,  pressed  between  bibulous  paper,  and 
dissolved  in  absolute  alcohol,  a  small  quantity  of  carbonate  of  potash 
then  remaining  undissolved;  the  solution  is  left  to  evaporate  in  vacuo.  — 
Extremely  delicate,  white  needles  having  a  strong  lustre  and  resembling 
asbestos.  (Cahoars.)    Six-sided  tables.  (Procter.) 

Cahours. 

KO    47-2  ....  24-82  2495 

16  C  96-0  ....  50-47  49-07 

7  H  7-0  ....  3*68  3-77 

5  O  400  ....  21  03  22-21 


CMR'KO*  ....  190-2     ....  100-00    lOO'OO 

According  to  Cahours,  the  compound  still  contains  water,  which  cannot  be  sepa- 
rated, and  appears  to  be  C^^H^KO^  +  i  Aq,  that  formula  requiring  24*24  p.  c.  KO« 
49-31  p.  c.  C  and  3-85  p.  c.  H« 

It  dissolves  abundantly  in  water. 

When  heated  in  the  moist  state,  it  is  converted  into  salicylate  of 
potash.  (Cahours.)     The  solution  colours  ferric  salts  purple.  (Procter.) 
It  dissolves  very  easily  in  alcohol  and  ether,  (Procter.) 

MethyUalicylaie  of  Soda.  —  Resembles  the  potsjsh-salt,  but  is  less 
soluble  in  water,  alcohol  and  ether.  (Cahours,  Procter.) 

liethyUalicylaU  of  Baryta,  — When  methylsalicylio  acid  is  added  by 
drops  to  hot  baryta-water,  crystalline  flocks  separate  out,  which  increase 
in  quantity  as  the  liquid  cools,  and  at  last,  white  crystalline  scales  are 
formed.  These  are  washed  on  the  filter,  first  with  water^  then  with 
alcohol,  and  dried  in  vacuo. 

Cahours. 

BaO 76-6  ....  33-51  34-47 

16  C  96-0  ....  41-99  41-98 

8  H  80  ....  3-50  3-45 

6  O  48-0  ....  21-00  20-10 


CWH7BaO«  +  Aq 228-6    ....  10000    10000 

VoIn  XII.  * 
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By  dry  distillation  it  is  completely  resolved  into  carbonate  t>f  baryta, 
anisof^  and  free  carbonic  acid: 

C*«H''BaO^  +  2H0  =  C^HW  +  BaO,CO«  +  CO*. 

This  decomposition  tends  to  support  the  formula  giren  by  Cahonrs, 
whereas  the  baryta-determination  seems  to  show  that  the  salt  is  anhydrooB 
(calcolated  quantity  of  BaO=d4'88  p.c).  [Perhaps  the  salt  analysed 
contained  carbonate  of  baryta.     L.] 

The  potash-salt  forms  precipitates  with  the  salts  of  lead,  copper, 
silver  and  mercury.  (Procter,  Gahours.) 

Compounds  in  which  the  Basic  Hydrogen  of  Methylsalicylic  (leid  is 
replaced  by  Methyl,  Ethyl  or  Amyl,  are  obtained  by  heating  methylsalicylate 
of  potash  with  iodide  of  methyl,  ethyl  or  amyl  in  sealed  tubes.  The 
methyl-compound  (salicylate  of  methyl,  2C»H»0,C'*H*0*)  boils  at  248**; 
the  ethyl-compound  (=  C»H»0,C*H»0,C"H*0*)  at  262**,  and  the  amyl- 
compound  at  a  temperature  above  300^.  They  may  be  obtained  in  tho 
crystalline  form.  (Gahours,  Compt.  rend.  39,  256.) 

Methylsalicylic  acid  mixes  in  all  proportions  with  alcohol,  ether,  oil 
of  turpentine  and  oil  of  lemons. 

Succinate  of  MethyUalicyl.  C*»H"0»*  =  2C"irO»,<?HW  = 
C«H*(C"H'0*^*0'.  —  Prepared  by  gently  heating  chloride  of  succinyl 
(x,  136)  with  about  2  pts.  of  methylsalicylic  acid  as  long  as  hydro- 
chloric acid  continues  to  escape,  digesting  the  resulting  brown  mass  with 
potash-ley,  and  crystallising  it  from  boiling  alcohol.  The  solution  on 
cooling  deposits  large  rectangular  laminaa  composed  of  easily  separated 
fibres.  The  compound  ia  sparingly  soluble  in  ether.  (Gerhardt.) 
According  to  Gerhardt,  it  is  to  be  regarded  as  2  At.  salicylic  acid  in 
ivhich  2  At.  hydrogen  are  replaced  by  methyl  and  other  2  At.  hydrogen 
by  1  At.  succinyl:  G»H»(G»H»)»(C«H*0*)0». 

Bemoate  of  Methylsalicyl  C»H»0»=C'«H'0«,G"H»0»,  according  to 
Gerhardt  C"(G»H»)(G"H»0»)H*0«.  — Obtained  by  heating  eaual  parts  of 
salicylate  of  methyl  and  chloride  of  benzoyl,  as  long  as  nydrochloric 
acid  continues  to  escape,  washing  the  tenacious,  gradually  crystallising 
product  with  potash-lev,  and  crystallising  from  alcohol  or  ether*  — 
Qblique  rhombic  prisms  having  a  splendid  lustre.  They  remain  unaltered 
in  wann  water.  When  heated  with  caustic  potash,  they  are  strongly 
attacked,  and  give  off  an  aromatic  odour;  and  on  treating  the  aoueoUB 
solution  of  the  residue  with  hydrochloric  acid,  a  precipitate  of  salicvlic 
acid  is  obtained.  The  compound  is  insoluble  in  water,  but  dissolves 
readily  in  alcohol  and  ether.  (Gerhardt.) 


ETHYLS ALICYLIC  ACID.  259 


Ethylsalicylic  Acid. 

C"H"0*  =  C*H»0,C"H»0». 

Cahoubs.     (1844.)     N,  Ann.    Chim.   Phys.   10,  360. —  CompL   rend. 

28,586;  J.  pr.  Chem.  47,  U7.  — N.Ann.  Cktm.  Phya.  27,  463; 

Ann.   Phann.  74,   314;    J.   pr.    Chem.   49,   283;    Compt.   rend. 

39,  256. 
G,  Baly.     Chem.  Soc.  Qu.  J.  2,  28;  Ann.  Pharm.  70,  269. — J.  pr.  Chem. 

47,  419;  Pharm.  Centr.  1849,  715. 
Gebhardt.     Compt  rend.  38,  32;  Ann.  Pha)-m.  89,  362;  J,  pr.  Chem. 

61,  89;  Pharm.  Centr.  1854,  129.— TVaV^,  3,  326. 

StUicfflate  qf  ethyl,  Saliq^Hc  ether,  Salicylvine$ter. 

Preparation.  When  4  pts.  of  alcohol  are  distilled  with  3  pts.  of 
orystalHsed  salicylic  acid  and  2  pts.  of  oil  of  vitriol,  alcohol  alone  passes 
over  first,  then  a  mixture  of  alcohol  and  salicylic  ether,  and  lastly  a 
small  quantity  of  alcohol  with  a  large  quantity  of  salicylic  ether.  As 
soon  as  sulphurous  acid  begins  to  escape,  the  distillation  is  interrupted, 
the  distillate  shaken  up  with  water  containing  a  little  ammonia,  then 
washed  with  water,  dried  over  chloride  of  calcium^  and  rectified  by  two 
distillations.  (Cahours,  Baly.)  —  2.  When  absolute  alcohol  is  added  by 
drops  to  chloride  of  salicyl,  the  mixture  becomes  heated  and  gives  off 
large  quantities  of  hydrochloric  acid.  As  soon  as  the  action  ceases,  the 
liquid  is  distilled,  and  the  portion  which  goes  over  towards  225°  is 
collected.  (Gerhardt.) 

Properties.  Colourless  oil  heavier  than  water.  (Cahours.)  Sp.  gr. 
1097  (Baly);  1-1843  at  10°  (Delffs).  Boils  at  225°  (Cahours),  at  221° 
with  the  barometer  at  28''  1-3"'  (Delfls);  at  229-5°.  (Baly.)  It  has  an 
agreeable  odour,  resembling  that  of  salicylate  of  methyl.  (Cahours.) 

Cahours. 

la  C 108     ....     65-06 64-78 

10  H 10    ....       603    610 

6  0 48     ....     28-91     29-12 

CWH»0«  166    ....  100-00    100-00 

l>eeom,poiUion9.  1.  The  compound  is  rapidly  attacked  by  chlorine 
fttid  bromine,  with  formation  of  substitution-products.  (Cahours.)  — 
2.  When  fuming  nitric  acid  is  added  to  it  by  drops,  it  becomes  heated, 
ttiims  red  and  dissolves;  on  addition  of  water,  ethylnitrosalicylio  acid  is 
precipitated  in  the  form  of  an  oil,  which  after  a  while  solidifies  in  a 
yellowish  tnass^  When  ethylsalicylic  acid  is  heated  with  excess  of 
nitric  acid,  picric  acid  is  produced.  (Cahours.)  — 3.  Heated  with  aqueous 
alkalis,  it  is  resolved  into  salicylic  acid  and  alcohol.  —  4.  When  brought 
in  contact  with  anhydrous  baryta,  it  becomes  hot,  and  yields  phenetol 
by  distillation.  (Baly,  Cahours.) — 5.  Placed  together  with  caustic  ammonia 
in  a  closed  vessel,  it  disappears  after  a  while,  and  a  brown  liquid  is 
formed  containing  alcohol  and  salicylamide.  (Cahours.)  —  6.  Pentachlo- 

8  2 
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ride  of  pliospliorus  and  cliloride  of  b€nzoyl  act  on  ethjlsaliejlic  in  the 
same  manner  as  on  methylsalicjlic  acid«  (Gerhardt.) 

CominncUions,  With  bases,  the  acid  forms  compounds  simihur  to  those 
of  methylsalicylic  acid.  The  potassium  and  sodium-componnds  are 
crjstallisable,  soluble  in  water^  and  exactly  similar  to  the  corresponding 
salts  of  methylsalicylic  acid.  Baryta  forms  a  crystalline  compound 
sparingly  .soluole  in  water.  (Cahours.) 

By  heating  ethylsalicylic  acid  with  iodide  of  methyl,  ethjrl  or  aroyl 
in  a  sealed  tube,  compounds  are  obtained  in  which  the  basic  atom  of 
hydrogen  (that  which  might  be  replaced  by  a  metal)  is  replaced  bj 
methyl,  ethyl,  or  amyl. 

Benzoaie  of  EtkyUallcyl  C«H"0^=C^«H»O^Cl*H»0^  or,  according 
to  Gerhardt,  C"H*(C*H»)C"H»0')0«.  Prepared  by  heating  ethylsalicylic 
acid  with  chloride  of  benzoyl,  as  long  as  hydrochloric  acid  continues  to 
escape.  The  mass  which  crystallises  on  cooling  separates  from  the 
ethereal  solution  by  spontaneous  eyaporation  in  the  form  of  an  oil,  which 
gradually  solidifies,  by  the  separation  of  crystalline  nodules  consisting  of 
small  needles.     Dissolves  readily  in  alcohol  and  ether.  (Gerhardt.) 


Amylsalicylic  Acid. 

C«*H^«0«  =  C^<^H"0,C"H»0». 

Daion.    Compt.  rend,  38,  123;  Ann,  Fharm.  92,  513;  /.  pr.  Chem. 
62,  480. 

FormcUion,  Only  by  the  action  of  chloride  of  salicyl  on  fusel-oil. 
(Drion,  comp.  Schlieper,  Ann,  Fhainn.  59,  26.) 

Preparation,  By  means  of  chloride  of  salicyl,  in  the  same  manner 
as  methylsalicylic  and  ethylsalicylic  acids.  It  is  necessary  to  operate 
with  small  quantities  only;  otherwise  the  action  becomes  too  yiolent,  and 
a  large  quantity  of  carbolic  acid  is  produced.  (Drion.) 

Propertiet.  Colourless,  strongly  refracting  liquid,  heavier  than  water, 
boiling  at  270°,  and  having  an  agreeable  odour. 

Boiled  with  potash,  it  yields  amylio  alcohol,  and  salicylate  of  potash. 

It  is  insoluble  in  water.  With  cold  potash-ley,  it  forms  amylsalicylate 
of  potash.  (Drion.) 

Heated  with  chloride  of  benzoyl,  it  gives  off  hydrochloric  acid,  and 
yields  a  body  which  crystallises  in  needles  (benzoate  of  amylsalicylp) 
(Gerhardt);  a  yiscid  mass  which  does  not  readily  solidify.  (Drion.) 
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Derivatives  of  the  Acid  Salicylic  Mhen,  which  may  he  regai'ded  om 

belonging  to  the  Benzene-series, 

Anisol. 

C'*H«0»  =  C»H»0,C«H»0. 

Cahours.     (1841.)    N.  Ann.  Ckim.  Fhys.  2,  296;  Ann,  Fharm,  41,  09; 

J.  pr.  Chem.  24,  352;  Pluimi,  Centr.  1841,  682.  —  Compt.  rend. 

15,  804.— iVT.  Ann.   Chim.  Phys.  10,  354;  27,  440;  Ann.  Pharm. 

74,  298;  PJtartn.  Centr.  1844,  435.  —  Compt.  rend.  32,  60;  Ann. 

Pharm.  78,  125. 
Laurent.    Pev,  sclent.  11,  258;  Compt,  rend.  15,  953. 

Dracol,  Phenate  de  methyle,  Carboiate  qf  methyl  ICarbol/ormester], 

Formation  and  Preparation.  1 .  Carboiate  of  potash  and  iodide  of 
methyl  are  heated  together  in  a  sealed  tabe  to  a  temperatare  between 
100°  and  120°.  Decomposition  takes  place  qaickly,  according  to  the 
following  equation  : 

C>«H»KO»  +  OUn  =  C*H30,C»H»0  +  Kl. 

Or  carboiate  of  potash  is  distilled  with  methjlosulphate  of  potash.  — 
2.  Methjsalicylate  of  baryta  is  subjected  to  dry  distillation  (p.  258). 
Or  salicylate  of  methyl  is  slowly  dropped  upon  a  very  large  excess  of 
finely  pulverised  anhydrous  baryta,  whereupon  considerable  rise  of  tem- 
perature takes  place  ;  the  mixture  is  distilled  ;  and  the  oil  which  passes 
oyer,  is  repeatealy  washed  with  water  containing  potash,  then  dried  over 
chloride  of  calcium  and  rectified.  —  3.  Anisic  acid  is  distilled  with 
excess  of  baryta : 

CWH»0«  «  C"H80»  +  2C0». 

Properties.  Colourless,  transparent,  very  thin  liquid  having  an 
agreeable  aromatic  taste.    Sp.  gr.  0*991  at  15  •    Boils  at  152^ 


14  C  

8  H 

84 

8 

...»     77*77     ... 

7'40    ... 

....     14*oo     ••• 

Caboan. 
7'59 

2  O  

16 

14-83 

C"H«0« 

108 

....  100-00    ... 

10000 

Isomeric  with  benzyUc  alcohoU 

Decompositions.  1.  Anisol  is  rapidly  attacked  by  fuming  nitric  acid, 
and  if  the  liquid  be  well  cooled,  nitranisol  is  produced,  but  by  boiling 
for  a  little  while,  binitranisol  is  obtained.  Treated  with  nitrosulphurio 
acid,  it  yields  temitranisol.  (Cahours,  Laurent.)  Chrysanisic  acid  is  also 
frequently  obtained.  (Cahours.)  —  2.  With  bromine,  anisol  forms  two 
crystalline  products,  bromanisol,  C^^BrH'^O*,  and  bibromanisol,  the  former 
of  which  is  difficult  to  purify.  Chlorine  acts  in  a  similar  manner.  -— 
3.  With  oil  of  vitriol^  anisol  yields  sulpbanisolio  acid.  In  fuming  sul- 
phuric acid  it  dissolves  with  eyolution  of  heat,  forming  a  bright  red 
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Bolntion,  from  wbicli  water  throws  down  sulphanisolide^  whilst  snlphani- 
solic  aoid  remains  dissolved;  with  the  vapour  of  fuming  snlphurio  aoid 
also^  the  products  formed  are  sulphanisolide  and  sulphanisolic  acid. 

Anisol  is  not  altered  bj  distillation  over  anhydrous  phosphoric  acid. 

It  is  insoluble  in  water,  but  dissolves  in  alcohol  and  ether. 


Sulphaiii8olide« 

c»wso*  =  c**H\so•)o^ 

CAHOVBfi.    (1844.)    N.  Ann.  Chim.  Phys.   10,  354;   27,460;  Ann. 
Fharm.  74,  31;  J.  pr.  Chem,  49,  280. 

FormcUion,     Bj  the  action  of  anhydrous  sulphuric  acid  on  anisol. 

Preparation,  When  vapour  of  anhydrous  sulphuric  acid  is  passed 
over  anisol  which  is  kept  cool,  and  the  thickened  liquid  is  mixea  with 
water,  unaltered  anisol  separates  out,  together  with  a  solid  mass,  while 
sulphanisolic  acid  dissolves.  The  anisol  is  removed,  the  solid  mass 
collected  on  a  filter,  washed,  dried,  and  dissolved  in  alcohol,  and  the 
solution  left  to  evaporate. 

Propertiee,  Delicate  needles  having  a  silvery  lustre.  Melts  when 
carefully  heated  and  solidifies  at  a  higher  temperature. 

Cahoon. 

14  C 84  ....  60-43    60-23 

7  H 7  ....      503    516 

S  Ifi  ....  11-51 

4  0 32  ....  23-03 

C"H7SO^  139     ....  100-00 

The  compound  dissolves  in  oil  of  vitriol,  forming  sulphanisolic  acid. 

It  is  insoluble  in  water,  bat  dissolves  readily  in  alcakol  and  ether^ 
separating  therefrom  in  prisms  as  the  solution  evaporates. 

Sulphanisolic  acid  is  soluble  in  water  and  crystallises  in  needles.  — 
Its  salts  are  also  soluble  in  water.  The  bu'yta-salt  crystallises  in 
white  scales  having  a  strong  lustre,  and  has  when  dry,  the  composition 
C»*H»0',BaO,2SO».    (Cahours.) 


Bromanisol. 

C"BrH''C^=:  C»H*0,C»BrH*0. 

Caitottrs.     (1844.)    N,  Ann,  Chim,  Phys,  10,  35G ;   14,  496.  —  Ann, 
Pharm.  52,  330. 

Anisole  monoirome,  Bromcarbo(fortneiter, 

Formed  by  treating  anisol  with  bromine,  but  cannot  by  th|s  process 
be  obtained  sufficiently  pure.  Passes  over  in  the  foi*m  of  an  oil  when 
bromanisate  of  potash  is  distilled  by  itself  or  when  bromanisic  acid  is 
distilled  with  baryta. 


.& 
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Cahonrs. 

14  C  84  ....  48-73  4916 

7  H 7  ....   3-55  8-69 

Br 80  ....  39*59  39-15 

2  O 16  ....   813  800 

C"H7BrO» 187  ....  100*00  100*00 


Bibromanisol. 

C"Br*H«0»  =  C»H»0,C**Br*H«0. 

Cahours.    (1844.)    N.  Ann.   Chinu   Phy%,   10,   356;    Ann.  Pharm. 
52,  830. 

Anisole  bibrom^,  BWromcarboffarmester. 

Prodnoed,  simultaneonslj  with  bromanlsol,  by  the  action  of  bromine 
npon  anisol,  and  crystalHseB  on  cooling  from  its  solution  in  boiling 
akohol  in  crystalline  laminae  having  a  strong  lustre.  Melts  at  54  • 
Volatilises  without  residue,  and  is  deposited  on  the  colder  part  of  the 
retort  in  well  defined  tables  having  a  strong  lustre. 

Cahours. 

14  C  84  ....  31*58  31*73 

6  H 6  ....  2-26  2*34 

2  Br 160  ....  6015  59-93 

2  O  16  ....  601  6*00 


CWBi«H«0»  ....  266    ....  100-00    .,  100-00 


Mitranisol. 

C^NH'O*  =  C»H»0,C"XH*0. 

Cahoum.  (1849.)  Compt.  rend.  28,  381.  — iV.  Ann.  Chim.  Fhys. 
27,  441  ;  Ann.  Fhamu  74,  299 ;  J.  pr.  Chem.  49,  263;  Fharm. 
Ctnti\  1849,  308. 

Aniiole  mononUrique,  Niirocarbolformester. 

Formation  and  Freparation.  Wheji  fuming  nitric  acid  is  gri^dually 
added  to  anisol  well  and  constantly  cooled,  a  thick,  oily,  black-blue  liquid 
is  produced;  and  on  repeatedly  washing  this  liquid  with  alkaline  water, 
then  dehydrating  it  with  chloride  of  calcium  and  distilling,  unaltered 
anisol  passes  over  at  first,  and  the  receiver  must  be  changed  as  soon  as 
the  boiling  point  reaches  260°. 

Properties,  Amber-coloured  oil,  heavier  than  water.  Boils  between 
262°  and  264**.  Has  an  aromatic  odour  somewhat  like  that  of  bitter 
almonds. 


»   i-  *  ^  -- 
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Cahovrs. 

14  C  84  ....  54-91  5519 

N 14  ....  9-15  9'29 

7H... 7  ....  4-57  4-84 

6  0 48  ....  31-37  30-68 

C"NH70« 153    ....  100-00    10000 

Heated  witb  fuming  nitric  acid^  it  is  oonvertedy  first  into  binitranisol 
and  afterwards  into  temitranisoL  —  It  is  quickly  decomposed  by  alcoholic 
hydros ulpbate  of  ammonia^  sulphur  being  separated  and  anisidine 
produced : 

CWNH'0«  +  6HS  -  C"NH»0«  +  4H0  +  6S. 

It  is  not  decomposed  by  alcoholic  potash,  eren  at  high  temperatures. 

Dissolves  in  oil  of  vitriol  and  is  separated  therefrom  in  its  original 
state  by  water. 


Binitranisol. 

C^*N*H"Ow  _  C»H»0,C»X»H*0. 

Cahours.  (1844.)  N.  Ann.  Chim.  Fhy$.  10^  356.  —  Campt.  rend. 
27,  486;  aV.  Ann,  Chim.  Fhys,  25,  21;  J,  pr.  Ckem.  46,  333;  Ann. 
P/*an».  69,  236.  — -^.  Ann.  Chim,  Phys.  27,  441;  Ann.  F harm. 
74,  299;  J.  pr.  Chem.  49,  263;  Fharm.  CerUr.  1844,  436 ;  1849, 
165,  308. 

Aniioh  Mniiripte,  Binitrocarbolfarmetier. 

Formation.  1.  By  boiling  anisol  for  a  short  time  with  fuming  nitric 
acid.  -^  2.  By  boiling  anisic  add  for  a  longer  time  with  fuming  nitric 
acid: 

C»H«0«  +  2N0»  -  C"N«H«OW  +  2C0»  +  2H0. 

Freparaiion.  1.  When  anisol  is  boiled  for  a  few  minutes  with 
fuming  nitric  acid,  and  the  liquid  mixed  with  water,  a  heavvoi)  separates 
out,  which  solidifies  in  a  buttery  mass,  forming  with  boiling  alcohol  a 
splendid  chrome-green  solution,  which,  when  perfectly  cold,  yields  colour- 
less needles.  —  2.  When  a  solution  of  anisic  acid  in  nitrosulphuric  acid  is 
boiled  for  an  hour,  carbonic  acid  is  evolved,  and  a  mixture  of  picric  acid 
and  binitranisol  is  obtained  [by  precipitation  with  water  ?  Gm.],  from  which 
the  picric  acid  may  be  extracted  by  potash, 

Froperties.  Long  pale  yellow  needles.  Melts  at  85^  or  86°,  and 
sublimes  at  a  higher  temperature  in  slender  needles. 

Cahonrs. 
a.  h. 

14  C 84    ....    42-35     42-26    ....    4220 

2N    28    ....     14-14     14-21     ....     1424 

6H    6    ....      3-02    3-16    ....      3*02 

10  0 80    ....    40-49    40-37     ....     40-54 


C>WH«0» 198    ....  100-00    100-00    ....  100*00 

a  wai  preptred  from  anisol,  b  firom  anisic  acid. 


:-  »:  »   * 

'  \       :  •  •    •    • 
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It  is  decomposed  by  strong  potash,  bot  only  after  continued  boiling. 

By  alcoholic  potash  it  is  quickly  resolved  into  binitrocarbolio  acid 
and  wood-spirit. 

With  hydrosulphate  of  ammonia  it  yields  nitranisidine. 

It  is  insoluble  in  water,  but  dissofves  in  boiling  alcohol,  forming  a 
eolation  of  a  splendid  chrome-green  colour. 


Temitranisol. 

Cahoubs.  (1848.)  Compt  rend,  27,  486.  —  iT.  Ann,  Chim,  Phy$, 
25,  23;  Ann.  Fhaitn,  69,  238;  J,  pr,  Chem.  46,  336. — iT.  Ann. 
Chim.  Phy9.  27,  441;  Ann.  Pharm.  74,  299;  J.  pr.  Chem.  49,  263; 
Pharm.  Centr.  1849, 165,  308. 

FormaHon  and  Preparation.  1.  By  treating  anisol  with  fuming 
nitrosulphuric  acid.  —  2.  When  the  colourless  solution  of  1  pt.  of  anisic 
acid  in  15  pts.  of  a  mixture  of  equal  pts.  of  fuming  nitric  acid  and 
fuming  oil  of  vitriol,  is  gently  heated  till  it  becomes  turbid,  two  layers 
are  formed,  one  of  which  is  oily  and  solidifies  on  cooling.  The  acid 
liquid  diluted  with  a  lar^e  quantity  of  water,  immediately  yields  a  heavy 
oil  which  on  cooling  solidifies  in  a  pale  yellow  mass.  This  mass  is  freed 
from  all  acids  by  boiling,  then  dissolved  in  a  mixture  of  ether  and  alcohol, 
and  the  solution  is  left  to  evaporate. 

Properties.  Tabular  crystals  having  a  very  pale  yellow  colour  and 
strong  lustre.  From  a  solution  in  anhydrous  ether,  the  compound  crys- 
tallises by  very  slow  evaporation  in  rhomboidal  tables  having  a  scarcely 
perceptible  yellow  colour.  It  melts  between  58**  and  60".  When  gra- 
dually heated,  it  sublimes  andecomposed. 

CahourB. 

14  C 84  ....  34-56  3443 

3N '42  ....  17-28  17*29 

5H 5  ....  2-05  2-29 

14  O 112  ....  46-11  45-99 

C"N»H«0"  ....  263     ....  100-00    100-00 

Decompositions.  The  compound  is  not  altered  by  boiling  with  aqueous 
ammonia  or  dilute  potash-ley.  When  boiled  with  moderately  strong 
potash-ley,  it  yields  picrate  of  potash  and  wood-spirit.  When  it  is 
treated  with  hydrosulphate  of  ammonia,  sulphur  is  separated  and  bini- 
tranisidine  produced. 

It  does  not  dissolve  in  water,  even  at  the  boiling  heat.  It  dissolves 
without  decomposition  in  oil  of  vitriol  and  hot  nitric  acid. 

It  dissolves  pretty  readily  in  cUcoM,  whence  it  separates  for  the 
most  part  on  cooling,  more  readily  in  a  mixture  of  equal  parts  of  alcohol 
and  ether,  easily  in  ether. 
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Anisidmd. 

Cahovrs.  (1849.)  Compt  rend.  28,  882.  — JIT.  Ann.  Chim.  Phy$. 
27,  445;  Ann.  Pkarm.  74,  300;  J.  pr.  Chem.  49,  265.  — PAorm. 
Centr.  1849,  308. 

FamuUian.    (p.  264). 

PrqHxratian,  When  nitranisol  is  dissolved  in  alcobolio  bydrosnlphate 
of  ammonia,  and  tbe  solution  is  eyaporated  down  to  between  -^  and  4-,  then 
mixed  with  hydrochloric  acid  and  a  small  quantity  of  water,  and  filtered 
from  the  separated  sulphur,  the  filtrate  yields  by  evaporation,  needles  of 
hydrochlorate  of  anisidine,  which,  when  distilled  with  strong  potash-ley, 
yield  an  oil  which  crystallises  on  cooling. 

Cahoun. 

14  0  ....t 84  ....  68-29    67-86 

N 14  ..-  11-3 

9  H 9  ....      7-32 7-15 

2  O  16  ....  1301 

CMNH»0« 121     ....  10006 

With  hydrochloric  acid,  anisidine  forms  a  salt  which  crystallises  in 
slider  needles.  It  also  forms  crystallisable  salts  with  sulphuric  and 
nitric  acid. 

CMoropladnate  of  Anisidine  is  formed  on  mixing  the  hydrochlorate 
with  a  hot  concentiated  solution  of  bichloride  of  platinum,  and  separates 
in  yellow  needles  on  cooling. 

The  oxalate  is  a  crystalTisable  salt. 


Nitranisidine. 

C»*N»H*0«  =  C»*AdXH*0»,H". 

Cahoubs.  (1849.)  Compt  rend,  28,  383. — ii^.  Ann.  Chim.  Phys. 
87,  445;  Ann.  Pkarm.  74,  301 ;  J.  pr.  Ohem.  49,  2S6.— Pkarm. 
Centr.  1849,  308. 

Anisidhu  niirifue. 

FormaHan.    (p.  265). 

Preparation,  An  alcoholic  solution  of  bi-hydrosulphaie  of  ammonia  is 
added  to  an  alcoholic  solution  of  binitranieol;  the  liquid  evaporated  to  one- 
third  at  a  gentle  h^nt,  then  supersaturated  with  hydrochloric  acid,  heated 
to  the  boiling;  point,  filtered  from  the  separated  sulphur,  and  precipitated 
by  excess  of  ammonia ;  the  reddish  crystalline  precipitate  is  washed  with 
water,  dried,  and  dissolved  in  boiling  alcohol;  and  the  solution  left  tq 
cool  slowly. 


NITRAKI8IDINB.  2A7 

PropeHiei.  Oarnet-red  needles  having  a  strong  lastre.  Melts  when 
heated  and  cijstallises  on  cooling  in  a  mass  consisting  of  needles  arranged 
in  radiated  groups.  When  carefallj  heated  above  the  melting  pointy  it 
forms  vapours  which  condense  in  yellow  needles. 

Cshoars# 

14  C  84  ....  60-09  49-99 

2N 28  ....  16-67  16-56 

8H 8  ....  4-67  4-85 

6  O 48  ....  28-57  28-60 

CWNmW 168    ....  100-00    lOOOO 

Bromine  acts  violently  on  nitranisidine,  fonninff  a  resinous  mass> 
which  does  not  exhibit  basic  properties. — With  slightly  heated  fuming 
nitric  aoid^  it  evolves  a  largo  quantity  of  red  vapours^  and  forms  a 
gummy  mass  insoluble  in  acids  and  turning  brown-red  in  contact  with 
alkalies. 

Nitranisidine  is  not  altered  by  chloride  of  benzoyl  at  ordinary 
temperatures;  but  on  gradually  heating  the  mass,  a  violent  action  takes 
place^  hydrochloric  acid  being  evolved  and  benzonitranisidide  produced: 

C»«N»H«0«  +  C«H»C10»  -  C»N«H"0«  +  CiH. 

Jt  is  insoluble  in  cold  water^  but  dissolves  in  hot  water  so  abundantly 
that  the  solution  solidifies  on  cooling. 

The  ialu  of  nUmnisidine  are  colonrless  when  pure. 

Sulphate  of  Nitranisidine.  —  When  nitranisidine  is  dissolved  in  gent]y 
heated  oil  of  vitriol  diluted  with  a  treble  quantity  of  water  (the  solution  of 
the  crude  base  it  bUck-brown,  that  of  the  purified  hue  nearly  colourless),  the  solution^ 
after  evaporation  over  the  water-bath,  yields  on  cooling  a  dark-brown 
crystalline  mass,  which  becomes  nearly  colourless  when  pressed  between 
paper.  It  is  recrvstallised  in  vacuo.  —  Slender,  colourless,  silky  needles 
united  in  radiated  groups. 

It  dissolves  readily  in  water^  especially  if  acidulated  with  sulphuric 
acid. 


14  C 

84 

••••      oo'l  k      ..I 

....     12-90     .. 

■  •••                             4         X  4                    •*! 

....     25-80 
....     18-45 

Cahours. 

2  N 

28 

12-63 

9  H 

9 

4-2^ 

7  O 

S0» 

56 

40 

CMN'H»0«,SO*H  ....  217    ....  100  00 

Hydrdbromaie  of  Nitranitidine,  —  Obtained  by  dissolving  nitranisi- 
diue  in  the  boiling  aqueous  acid.  After  purification  it  forms  colourless 
needles  =C»*N2HW,HBr. 

Tlydroddorate  of  J^itranisidine,  —The  solution  of  nitranisidine  in 
boiling  hydrochloric  acid  yields  on  cooling  brownish  needles,  which 
become  colourless  wben  pressed  between  paper  and  several  times  recrys- 
tallised.     They  dissolve  with  great  facility  in  boiling  water. 
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14  C 

2N 

9H 

60 

CI 


Cahoon. 

84*0 

....    4107    .. 

...«•      4U  09 

28  0 

....     13-69     ... 

13-56 

90 

4-40    ... 

4-47 

48-0 

....     *3*4o     ... 

23-52 

35-5 

....     17-36    ... 

17-56 

Ci4N8H80«,ClH....  204-5     ....  100-00     lOO'OO 

NUrate  of  NUranisidine,  — When  nitric  acid  of  sp.  gr.  1*36  dilated 
with  an  equal  hulk  of  water,  is  saturated  while  hot  with  nitranisidioe, 
the  salt  crystallises  out  almost  completely  on  cooling  in  brown  needles, 
which  must  be  pressed  between  paper,  dissolved  to  saturation  in  boiling 
water  containing  a  few  drops  of  nitric  acid,  and  the  solution  slowljr 
evaporated.  —  Large  needles  easily  soluble  in  hot  water^  nearly  inso- 
luble in  cold  water. 


14  C 
3N 
9H 

12  O 


Cahoura. 

84 

....     9o*«57     •.. 

36*43 

'42 

....      10  l«f     ... 

18-05 

9 

....        o*o9     ... 

2-82 

96 

....     41-dd     ... 

42-70 

C"N«H«0»,NO«H....  231     ....  100-00    100-00 

CMoroplaiinate  of  Niiranhidtne,  —  Obtained  by  mixing  the  hot  con- 
centrated solutions  of  bichloride  of  platinum  and  hydrochlorate  of 
nitranisidine.  Crystallises  on  cooling  in  brownish  orange-coloured 
needles. 


14  C   

....    84-0 

....         A^*4d         .■• 

....       7-48 

....          A  4&       ... 

....     12-86 
....    26-34    ... 
....    28-46 

Cabonrs. 
22-34 

2  N  

....     28-0 

9  H  

9*0 

2'61 

6  O  

....    48-0 

Ft 

....     98-7 

26'25 

3  CI 

....  106-5 

C"N«H«0«  HCLPtCl*  .... 

....  374-2 

....  100-00 

Nitranisidine  dissolves  abundantly  in  boiling  alcohol^  the  greater  par 
crystallising  out  again  on  cooling. 

It  dissolves  readily  in  ether^  especially  when  warm,  and  crystalliseB 
therefrom  in  long  orange-yellow  needles. 


Binitranisidine. 

(?*N»H^O*^  =  C"AdX«H»0*,H». 

Cahours.    N.  Arm.  Chim.  Fhffs,  27,  452;  Ann.  Fharm.  74,  306. 
Amaidine  binitrique* 

Farmaium  (p.  265). 
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Preparation,  When  ternitranisol  is  digested  at  a  gentle  heat  with 
alcoholic  hjdrosulphate  of  ammonia,  the  liquid  assumes  a  blood-red  and 
afterwards  a  dark-brown  colour,  and  finally  solidifies.  As  soon  as  the  action 
ceases,  the  liquid  is  heated  to  the  boiling  point,  and  evaporated  to  one- 
third,  then  supersaturated  with  dilute  hydrochloric  acid  and  filtered  boiling 
hot.  The  clear  brownish  filtrate  nentralised  with  ammonia  becomes  turbid 
and  deposits  dark  red  flakes,  which  are  washed  with  water  and  dried  in 
Yacuo  or  oyer  the  water-bath. 

Properties.  Crystallises  from  solution  in  hot  alcohol  or  ether  in  dark 
violet  needles.  When  precipitated  by  ammonia  from  the  hydrochlorate, 
it  forms  a  crystalline  powder,  sometimes  red,  sometimes  yiolet,  according 
to  the  concentration  of  the  liquid.  Melts  at  a  gentle  heat,  and  solidifies 
on  cooling  in  a  blackish  yiolet  radiated  mass  resembling  cinnabar. 


14  C 

3  N 

84 

42 

7 

80 

•..1   A«f  / A   I.I 
....    «S*60   ••• 
....   *)7*0o   ... 

Cahoun. 

39-34 

19-43 

7  H 

3-35 

10  0 

37-88 

C"N»H70«>  .... 

213 

....  100-00  ... 

100-00 

Fuming  nitric  acid  decomposes  it  rapidly,  forming  an  orange-yellow 
rednons  nuusa  which  dissolves  with  deep  brown  colour  in  potash. 

It  dissolves  very  sparingly  in  cold  water,  somewhat  more  readily  in 
boiling  water,  forming  an  orange-yellow  solution. 

Treated  with  excess  of  sulphuric,  hydrochloric  or  nitric  acid,  it  fornix 
crystallisable  salts  which  are  decomposed  by  water,  with  separation  of 
the  base. 

It  dissolves  sparingly  in  cold,  better  in  boiling  alcohol;  sparingly  in 
boiling  ether. 


Bdnzonitranisididet 

CAfiotTRB.    iT.  Ann.  Chim.  Phys.  27,  456;  Ann.  Phaim.  74,  305;  J.pr. 
Chem.  49,  271. 

BenMoniridide  binitrique,  Niirobenxamidide, 

Formation  (p.  267). 

Preparation,  Nitranisidine  is  gradually  heated  with  chloride  of 
benzoyl;  and  the  mass  which  solidifies  after  the  action  ceases,  is  repeatedly 
treated  with  water,  hydroehloric  acid  and  alkaline  water,  to  remove 
nitranisidine  and  benzoic  acid,  and  dissolved  to  saturation  in  boiling 
alcohol.  As  the  solution  cools,  the  compound  crystallises  out  almost 
completely. 

Light  brown  needles,  which  melt  at  a  gentle  beat|  and  volatilise  at  a 
bigher  temperature. 
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^Jj     ^^      ■•#• 

a....      168 

....    61-76    ... 
....     1029    ... 

••••            4   ^X         ■•« 

Cahoun. 
6154 

2  N  .... 

28 

1009 

12  H .... 

12 

4-57 

8  O  .... 

64 

23-80 

C»N«Hi 

208 

....  272 

....  10000    ... 

100-00 

Insoluble  in  water. 

Dissolves  in  gentlj  heated  oil  of  vitriol^  forming  a  dark  red-brown 
solution. 

Nearly  insoluble  in  cold  alcohol,  but  dissolves  abundantly  in  hot 
alcohol^  crystallising  in  needles  on  cooling. 

Dissolves  but  sparingly  in  boiling  etheri  and  separates  as  a  crystalline 
powder  on  cooling. 


Phenetol. 

C"H"0«  =  C*H*0,C»H»0. 

Cahours.     (hmpt  rend,  28,  586;  J.pr,  Ghem.  47,  417.— 'ilT.  Ann.  C^im. 

Phys,  27,  463;  Ann.  Pharm,  74,  314;   J.  pr.  Ghem.  49,  283. — 

Oompt.  rend.  32,  60;  Ann.  Pkarm.  78,  225;  Pharm.  Centr.  1849, 

442,  75. 
Baily.     Ohem.  Soc.  Qu.  J.  2,  28;  Ann,  Pharm.  70,  269;  J.  pr.  Ghem. 

47,  419. 

Phdndthoh  SaKthol,  CarholaU  of  Eihyl^  C%rr^/v{ne«f«r.— Discovered  dmiil. 
Uitebiitly  by  Cahoiirs  and  bj  Baly  in  1849. 

Formaiion  and  Preparation.  1.  By  heating  oarbolate  of  potash  with 
iodide  of  ethyl  in  a  sealed  tube  to  between  100^  and  120'',  or  by  distil- 
ling carbolate  of  potash  with  sulphovinate  of  potash.  (Cahours.)  — 
2.  By  heating  ethylsalicylate  of  oaryta  by  itself  or  ethylsalicylic 
acid  with  baryta.  Ethylsalicylic  acid  is  added  by  drops  to  anhydrous 
baryta,  as  long  as  any  action  takes  place;  the  product  distilled;  and  the 
distillate  washed  witn  alkaline  water  to  remove  carbolic  acid,  then  dried 
oyer  chloride  of  calcium,  and  rectified. 

PfvperHe9.  ^Tr&nsparent,  colourless,  rery  thin  oil,  lighter  than  water« 
Boils  at  172"*  (Cahours;,  at  175"  (Baly.)  Haa  an  agreeable  aromatic 
odour. 


16  C 

10  H    

2  0    ...:.... 

96 
10 
16 

....       fo'va 
....         o'lo       .. 

....     13-14     ;. 

Cahours. 

78-60 

8-25 

1315 

Balj. 

....     78-50 
....      8-47 
....     18-03 

CWH»0« .... 

122 

....  100-00     .. 

10000 

....  10000 

toetfomposiiume.  1.  Phenetol  is  violently  attacked  by  bromine,  with 
erolntion  of  hydrochloric  acid  and  formation  of  an  oil,  which,  after  a  few 
days, solidifies  iu  a  crystalline  mass.  This  substance  maybe  crystallised  frofil 
tie  solution  and  id  found  to  consist  of  a  number  of  substitntion-ph^iicts. 
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(Cahours^*  Balj.)  Similarly  with  chlorine.  —  2.  It  dissolves  in  fuming 
nitric  acid,  forming  a  liquid  of  a  beautiful  violet  colour,  which  is  destroyed 
by  heating,  binitrophenetol  being  then  produced.  (Baly.)  It  is  violently 
attacked  by  fuming  nitric  acid;  with  an  eanal  volume  of  the  cold  fuming 
acid,  it  forms  a  reddish  liquid  from  which  water  throws  down  an  oil, 
probably  consisting  of  nitrophenetol,  but  not  exhibiting  a  constant  boiling 
point;  when  the  liquid  is  boiled  with  a  larger  Quantity  of  acid^  binitro- 
phenetol IS  produced.  (Gahonrs.)  —  3.  Phenetol  is  not  decomposed  by 
boiling  with  potash-ley. 

Phenetol  dissolves  pretty  readily  in  tPcUer, 

It  dissolves  in  oil  of  vitriol,  forming  a  conjugated  acid  which  forms  a 
orystallisable  salt  with  baryta. 

Mixes  readily  with  alcohol  and  ether. 


Binitrophenetol. 

(r«N*H»0"  =  C*H»0,C»XWO. 

CAfiouRfl.    Jf .  Ann,  Chim.  Phyt.  27, 465;  Afin.  Pharm,  74,  815;  /.  pr. 

Chem.  49,  284. 
Halt.     Chem.  Soc.  Qu.  J,  2,  28;  Ann.  Pharm.  70,  269;  J.  pr.  Ohem. 

47,  41 9. 

BiiUtrophdndthol,  DiniirosaKihot,  BinUroearbolvine9fer. 

Phenetol  is  gradually  mixed  with  an  equal  volume  of  fuming  nitric 
acid  and  heated  for  a  while  to  the  boiling  point,  whereupon  the  dark 
brown  liquid  gradually  becomes  lighter,  and  on  addition  of  water 
yields  a  yellow  oil  whicn  soon  becomes  buttery  and  at  length  solidifies 
completely.  The  solid  mass  is  repeatedly  washed  with  water,  pressed 
between  paper,  dissolved  in  boiling  alcohol,  and  the  solution  left  to  cool. 
(Cabonrs,  Baly.) 

Yellow  needles  very  much  like  binitranisoL  When  cautiously  heated 
in  ftnall  quantities,  it  sublimes  without  decomposition.  (Gahonrs,  Baly.) 

Cahoun.        B«]f. 

15  C W  ....  45-28     44*71     ....    43-40 

2N    28  ....  13-21     13-03 

8  H 8  ....  3-77    4-03    ....      3*77 

10  O    80  ....  37-74     38-23 


C«NH80»  212     ....  10000    100-00 


The  compound  appears  to  contain  an  admixture  of  temitrophenetol. 
(Baly.)  It  appears  to  be  converted  into  temitrophenetol  by  boiling 
with  excess  of  fuming  nitric  acid. 

With  hydrosulphate  of  atnmonia,  it  yields  nitrophenetidine. 


1 
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Nitrophenetidine. 

Cahours.    Loc.  cU. 

When  sulphuretted  hydrogen  and  ammonia  are  passed  simultaneously 
through  an  alcoholio  solution  of  binitrophenetol/^sulphur  is  separated  and 
nitrophenitidine  remains  dissolved  in  the  alcohol. 

Crystallises  in  brown  needles  resembling  nitranisidine. 

Cahoara. 

16  C 96  ....  52-74    52-60 

2N 28  ....  15-39 

10  H 10  ....       5-49     5-41 

6  0 48  ....  26-38 

CWN'HWO*  ....  182    ....  100-00 

Forms  crystallisable  salts  with  sulphuric,  hydrochloric  and  nitric  acid. 

Acts  violently  on  chloride  of  benzoyl  when  heated  with  it,  and  forms 
a  body  which  is  yery  sparingly  soluble  in  alcohol,  and  crystaUises  there- 
from in  small  needles  on  cooling. 

PhenamyloL 

Cabours.     Chmpt.  rend.  32,  61;  Ann.  Pharm.  78,  227;  P/iarm.  Cenir. 
1851,  166. 

CarhoUUe  qfAmyl,  Carholmy letter. 

Obtained  by  heating  carbolate  of  potash  with  iodide  of  amyl  to 
between  100''  and  120°  in  a  sealed  tube. 

Transparent,  colourless  oil,  boiling  between  224^  and  225^^  and  haying 
an  agreeable  aromatic  odour. 

It  is  violently  attacked  by  nitric  acid  and  conyerted  into  a  heayy  oil 
which  forms  a  crystallisable  base  with  hydrosulpbate  of  ammonia. 

It  dissolves  in  oil  of  yitriol,  forming  a  red  solution  which  is  not  pre^ 
cipitated  by  water,  and  forms  a  crystallisable  salt  with  carbonate  of 
baryta. 


Appendix  to  Scdicylic  Acid. 

Ampelic  Acid. 

Lauremt.     (1837.)     Compt  rend.  4,  911.— Ann.  Chim.  Phyi.  64,  325; 
Rev.  scUrU.  6,  70;  J.pr.  Cliem.  11,  418;  Pharm.  Cenir.  1837,  522. 

Formation.  By  the  action  of  nitric  acid  on  the  portion  of  shale-oil 
which  boils  between  80  and  1 00"",  or  on  the  portion  of  ooal-oil  which  boils 
between  130  and  160^ 
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Preparation.  When  that  portion  of  coal-oil  which  boils  bet\reen 
130°  and  160°  is  heated  with  commercial  nitric  acid^  strong  effervescence 
takes  place;  and  if  the  addition  of  nftric  acid  be  continued  us  long  as 
red  vapoars  escape,  a  slightly  coloured  solution  is  obtained  together  with 
a  yellowish  oil  (the  greater  part  of  this  oil  is  however  carried  forward 
with  the  vapours).  The  solution  when  evaporated,  deposits  crystals  of 
picric  acid,  and  yellow  flakes  which  are  partially  separated  by  one  or  two 
crystallisations.  The  mother-liquor  is  neutralised  with  ammonia  (potash 
would  perhaps  be  preferable);  the  solution  evaporated  nearly  to  dryness; 
and  the  residue  treated  with  alcohol,  which  dissolves  the  ampelate, 
leaving  the  greater  part  of  the  picrate  undissolved.  On  evaporating  the 
solution,  digesting  the  residue  in  cold  alcohol,  again  evaporating,  dissolv- 
ing the  residue  in  water,  and  adding  hydrochloric  acid,  a  white  floconlent 
precipitate  of  ampelic  acid  is  produced,  while  traces  of  picric  acid 
remain  dissolved.     The  precipitate  is  washed  and  dried. 

Propeities.  White.  Separates  from  solution  in  hot  alcohol  or  ether, 
in  the  form  of  a  powder  which  has  scarcely  any  crystalline  character; 
inodorous.  Melts  below  200^  and  distils  undecomposed.  —  Reddens 
litmus. 

U  C    84    ....    60-87     600 

6  H   6    ....      4-35     4-4 

6  0    48     ....     34-78     35-6 

C"H«0» 138    ....  10000    100-0 

Insoluble  in  cold,  sparingly  soluble  in  boiling  water. 

Dissolves  in  warm  oU  of  vitriol,  and  is  precipitated  therefrom  without 
alteration  by  water. 

The  ammonia-salt  precipitates  the  salts  of  baryta,  strontia  and  niag^ 
nesia ;  with  chloride  of  calcium,  it  forms  at  ordinary  temperatures  a 
white  precipitate,  which  is  not  produced  at  higher  temperatures;  ou 
cooling  however  the  mixture  deposits  crystals.  With  acetate  of  nickel 
a  greenish  precipitate  is  formed;  with  acetate  of  lead,  a  white;  with 
cuprio  acetate,  a  greenish  blue,  and  with  nitrate  of  silver  a  white  precipi- 
tate.    100  pts.  of  the  silver  salt  contain  4'46  pts.  of  silver. 

The  acid  dissolves  pretty  readily  in  alcohol  and  ether. 


Ozybenzoic  Acid. 

Gerland.     (1853.)    Ann,  Pharm.  86,  143;  91,189;    Pharm,  Centr: 
1 854,  829. 

Formation,     (p.  144). 

Preparation.  Nitrons  acid  is  passed  into  a  hot  aqueous  solution  of 
amidobenzoic  acid  (p.  143)  as  long  as  bubbles  of  nitrogen  continue  to  escape; 
on  cooling,  oxybenzoic  acid  crystallises  out,  and  may  be  purified  by  boiling 
with  water  and  animal  charcoal. 

Properties,  Separates  from  the  hot  aqueous  or  alcoholic  solution  in 
the  form  of  a  colourless  or  yellowish  crystalline  powder.     Melts  at  a 

YOL.    ZII.  T 
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higher  tempcratnro  and  distils  without  alteration;  volatilises  even  when 
the  aqueous  solution  is  boiled,  passing  over  with  the  watery  vaponrs, 
which  deposit  it  on  colder  objects  in  needles  having  a  strong  Instre.  •— 
Reddens  litmus  strongly.     Does  not  colour  ferric  salts. 


14  C 

I*. a*         u4 

....    60-87    ... 

.•■«         4  oo      .*• 
....      oA  /o      ... 

Gerland. 
60-99 

6  H 

6 

4-56 

6  O 

.....     48 

34-45 

onvo^  ... 

138 

....  100-00    ... 

100-00 

Decompositwm.  1.  When  suddenly  heated^  it  yields  hydrate  of 
phenyl  and  carbonic  acid;  and  this  decomposition  takes  place  completely 
on  he-ating  the  compound  with  excess  of  hydrate  of  lime.  —  2.  With 
nitric  acid  of  sp.  gr.  1*36,  it  gives  off  nitrous  acid  even  at  ordinary 
temperatures;  and  forms  nitroxybenzoic  acid. 

Combinations.  The  acid  dissolves  sparingly  in  cold^  abundantly  in 
boiling  water. 

It  expels  carbonic  acid  from  its  compounds,  and  neutralises  the 
alkalies.  The  alkaline  oxybenzoates  are  easily  soluble  and  difficult  to 
crystallise;  the  oxybenzoates  of  the  alkaline  earths  are  less  soluble  and 
crystallise  in  needles.  Those  of  the  heavy  metallic  oxides  are  insoluble 
in  water. 

Oxybemoaie  of  lead  is  colourless. 

Gerland. 

PbO   111-8    ....     46-38     46-99 

C"H*0« 1290    ....     63-6-2 

C"H»PbO^...  240-8     ....  100-00 
The  acid  dissolves  sparingly  in  cold,  readily  in  hot  alcohol. 


Sulphosalicol.    C^*H'O^S». 

Cahoubs.     CompL  rend.  25,  458. 
Thiosalicol. 

When  an  alcoholic  solution  of  salicylimide  is  saturated  with  sulphu- 
retted hydrogen,  a  white  powder  separates  which  may  be  washed  with 
alcohol.  —  Colours  ferric  salts  violet.     Dissolves  in  alkalis. 
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V.   Sulphosalicylic  Acid. 

C"H«»0"  =  C^W0»,2S0«. 

Cahours.    N,  Ann,  Chim.  Phys.  13,  93. 
0.  MENDina    Ann.  Pharm*  103,  39. 

Disoovered  by  Cahoun ;  more  particularly  examined  by  MendioB, 
FormatUm.   By  the  aotion  of  anhydrous  snlpharic  acid  on  salioyllc  acid. 

Preparation,  Perfectly  dry  salicylic  acid  is  exposed  to  the  vapour  of 
anhydrous  sulphuric  acid  in  a  capacious  flask,  cooled  externally  by  water 
to  prevent  excessive  rise  of  temperature.  The  crystals  then  become 
covered  with  a  yellowish,  transparent,  viscid  film,  and  by  degrees  the 
greater  part  of  tiie  acid  is  converted  into  a  brownish  gummy  mass  which 
envelopes  the  still  unaltered  crystals  and  protects  them,  to  a  great  extent, 
from  further  action,  so  that,  to  render  the  transformation  complete,  a  very 
large  excess  of  anhydrous  sulphuric  acid  is  required.  It  is  best  therefore 
to  stop  the  process  when  the  action  becomes  very  slow,  dissolve  out  the 
sulphosalicylic  acid  by  a  small  quantity  of  water,  leave  the  liquid  to  cool, 
80  that  the  remaining  salicylic  acid  may  bo  rendered  nearly  insoluble, 
saturate  the  filtrate  with  carbonate  of  baryta,  with  the  aid  of  heat,  and 
filter  while  still  hot  to  separate  sulphate  of  baryta.  The  solution  on 
cooling  deposits  the  greater  part  of  the  sulphosalicylate  of  baryta  in 
crystals,  the  remainder  of  which  may  be  obtained  from  the  mother-liquor 
by  repeated  evaporation  and  crystollisation,  and  the  crystals  may  be 
further  purified  by  recrystallisation  from  hot  water.  —  Prom  the  baryta- 
salt  the  free  acid  may  be  obtained  by  treating  the  solution,  either  with 
the  exact  quantity  of  sulphuric  acid  required  to  precipitate  the 
baryta^  —  or  by  adding  a  slight  excess  of  sulphuric  acid,  afterwards 
removing  it  by  digestion  with  carbonate  of  lead,  and  precipitating  the 
dissolved  lead  with  sulphuretted  hydrogen.  —  Or,  again,  the  crude  solu- 
tion of  sulphosalicylic  acid  and  sulphuric  acid  may  be  treated  at  once 
with  carbonate  of  lead^  and  the  lead  precipitated  by  sulphuretted  hydro- 
gen. —  The  solution  of  sulphosalicylic  acid  obtained  by  either  of  these 
methods  may  be  eyaporated  without  decomposition,  even  over  the  open  fire; 
but  to  obtain  distinct  crystals,  the  concentrated  solution  must  be  left  to 
evaporate  over  oil  of  vitriol;  and  to  free  the  crystals  from  the  red  mother- 
liquor  which  adheres  to  them,  they  must  be  placed  on  a  filter  and  left  to 
stand  over  absolute  alcohol,  the  vapour  of  which  condenses  on  the  crystals 
and  carries  the  mother-liquor  through  the  filter.     (Mendius.) 

Properties.     Long,  thin,  silky  needles  radiating  with  great  regularity 

from  a  centre;  under  the  microscope,  they  present  the  appearance  of 

irregular   six-sided    prisms,   but    without    well-defined   terminal  faces. 

Melts  at  120°,  without  decomposition  and  forms  a  radiated  mass  on  cooling. 

Mendius.) 

Decompositums.  1.  The  acid  heated  above  120°  turns  brown  and 
decomposes,  yielding  hydrate  of  phenyl  and  a  crystalline  sublimate  of 
sali<^lic  acid  [and  giving  off  carbonic  acid.  ?].  —  2.  It  is  not  decomposed  by 
heating  with  nitric  or  hydrochloric  acid;  but  when  it  is  boiled  with  a 
mixture  of  the  two,  the  liquid  becomes  red  and  turbid  and  deposits  on 

T  2 
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cooling  yellow  crystalline  flakes  of  ckloranil  (xi,  IPO).  —3.  SulphnuUeylfo 
ftcid  heated  with  excess  of  snipharic  acid  appears  to  yield  bisalphocarboUe  acid  (xi,  168)  i 

C"H»0\2S0^  +  2S0»  -  C»2H«0»,4S03  +  2C0«. 

The  gummy  mass  obtained  by  the  action  of  anhydrous  sulphuric  on  salicylic  addi  was 
heated  till  it  blackened  and  began  to  decompose,  then  treated  with  water,  and  the  solution 
partially  decolorised  by  digestion  with  carbonate  of  lead  and  subsequent  precipitation  of 
the  lead  by  sulphuretted  hydrogen.  The  filtrate  neutralised  with  carbonate  of  baryta 
yielded  when  concentrated,  a  brown  insoluble  baryta-salt ;  and  after  the  whole  of  this 
had  been  removed  by  repeated  evaporation,  the  solution  yielded  with  alcohol,  a  bulky, 
nearly  white  precipitate,  which  however  turned  brown  in  drying  with  the  exception  of  a 
small  portion.  This  latter  was  found  to  contain  37*05  p.  c.  barium,  the  formula  of 
bisulphocarbolate  of  baryta  requiring  35*2  p.  c.  and  that  of  the  sulphosalicylate,  38*8 
p.  c,  whence  it  appears  probable  that  the  salt  analysed  was  a  mixture  of  snlphosalicylate 
and  bisulphocarbolate  of  baryta.  (Mendius.)  [Was  any  evolution  of  carbonic  aoid 
observed  in  the  reaction  ?]  ^. 

Combinatio7is,  The  acid  dissolves  in  water  in  all  proportions,  and 
absorbs  moisture  from  tho  air. 

It  is  a  bibasic  acid,  forming  neutral  salts,  C^'H^M*S*0*S  &nd  acid 
salts,  C^^H^MS'O".  The  neutral  salts  are  obtained,  either  by  decomposing 
the  solution  of  the  baryta-salt  with  the  corresponding  carbonates  or 
sulphates,  or  by  saturating  the  free  acid  with  the  oxides  or  carbonates* 

The  sulphosalicylates  give  off  their  water  of  crystallisation  between 
180°  and  200°,  but  most  of  them  bear  a  much  higher  temperature  without 
decomposition.  The  neutral  salts  when  subjected  to  dry  distillation,  give 
off  phenylic  alcohol;  tho  acid  salts  yield  in  addition  a  sublimate  of 
salicylic  acid.  They  are  all  more  or  less  soluble  in  water,  but  insoluble 
in  alcohol  and  ether.  The  solutions  impart  to  ferric  salts  a  deep  violet 
colour,  but  more  inclining  to  red  than  that  produced  by  salicylic  acid. 
( Mendius.) 

Sulphotalicylate  qf  Ammonia. — Very  unstable.  Its  solution  wlien  heated  or  left 
to  evaporate  spontaneously,  quickly  turns  brown  and  gives  off  ammonia,  and  cannot  be 
made  to  crjistallise.  By  evaporation  to  dryness  over  the  water-bath,  a  brown  laminated 
mass  is  obtained,  from  which  alcohol  extracts  a  brown  substance^  but  does  not  deposit  it 
again  on  cooling  (Mendius). 

SulphomlicyJate  of  Potash,  —  a,  Neutml  or  Bibasic,  —  Prepared  by 
decomposing  the  baryta-salt  with  carbonate  of  potash,  evaporating  the 
filtrate  to  dryness,  and  crystallising  from  hot  alcohol. — Small  crystals 
generally  without  lustre,  and  arranged  in  branched  groups,  among  which 
a  (ew  oblique  prisms  with  dihedral  summits  may  be  distinguished.  The 
salt  is  very  soluble  in  water,  forming  a  neutral  solution,  permanent  in  the 
air.  Dissolves  very  sparingly  in  alcohol  and  ether.  The  crystals  give 
off  10*45  p.  0.  (4  At.)  water  at  ISO"*. 

Crystallised,  Mendius. 

C"H^S^O»- 216*0  ....  65-37 

2  K 78*4  ....  23-73  23.34 

4  HO 36-0  ....  10-90  1058 

C"H*K2SJO>2  +  4Aq...  330*4     ....  10000 

Acid  or  Monobasic,  —  Obtained  by  ncutnilising  the  free  acid  with 
carbonate  of  potash,  and  mixing  the  solution  with  another  equal  quantity 
of  the  acid.     Crystallises  from  the  hot  concentrated  solution  in  rather 
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large  spherical  gronps,  ooosistiog  for  the  most  part  of  very  slender  needles. 
The  crystals  when  collected  fomi  a  very  light  mass  having  a  strong  silky 
lastre.  The  crystab  give  off  12*14  p.  c.  In  the  moist  state  they  easily 
tarn  red  in  contact  with  the  air.  They  dissolve  yery  readily  in  water 
but  are  insolnble  in  alcohol. 


dyMtailUed.  Mendios. 

C"H*S20" 217-0     ....     74-27 

K    39-2     ....     13-41     13-43 

4  HO 360     ....     12-32     1214 

C"H»KS«0»  -t  4Aq...,  292-2     ....  10000 

Setquibasie.  —  Crystallises  from  a  mixture  of  the  neutral  salt  with  a 
quantity  of  the  free  acid  smaller  than  that  already  contained  in  it,  in 
very  thin^  light,  radiating  crystals  having  a  strong  silky  lustre.  They 
give  off  from  3' 3  to  3-4  p.  c.  (2  At  water)  at  200". 

CryttallUed,  Mendiiu. 

28  C 168-0  ....  29-52 

9  H 9-0  ....  1-58 

3  K 117-6  ....     20-63    20-55     ....     20*64 

4S 640  ....     11-24     11-  6 

24  0 1920  ....  33-69 

2  HO 190  ....      3-34     3-3    ....      34 

C"H<K*S'0'2,C»^H»KS-0"  +  2Aq  ....  569-6    ....  100-00 

SnlphosalicylcUe  of  A^oda.  —  a.  Neutral,  —  Prepared  like  the  potash- 
salt.  Small^  well  defined,  transparent  and  colourless  crystals,  having  a 
strong  glassy  lustre^  and  the  form  of  irregular  six-sided  prisms,  sometimes 
with  one  oblique  terminal  face,  sometimes  with  two^set  at  different  angles. 
They  are  permanent  in  the  air  at  ordinary  temperatures;  give  off  from 
16  to  17  p.  c.  water  (6  At.)  at  200"^;  and  when  heated  on  platinum-foil, 
take  fire  and  leave  a  carbonaceous  residue.  The  salt  is  very  soluble  iu 
water  and  forms  a  neutral  solution;  it  is  insoluble  in  alcohol  and  in 
ether,  both  of  which  liquids  precipitate  it  after  a  while  from  the  aqueous 
solution  in  crystalline  flakes. 

At  200^  Mendius. 

14  C   840    ....     3206    3213 


4  H  . 

2Na. 

2S    , 

12  0  . 


40 

....          1  Ov      .... 

....       1-93 

46*4 

....      1/*5D     .... 

....     17-59 

32-0 

..•«      lA'£k      .... 

....     12-60 

9G'0 

....     36-64     .... 

....     35-75 

C"H*Na»S»0"   ....  262-4     ....  10000     100*00 


CryMtaUUid,  Mdndias* 

C>*H^S20«  216-0    ....    68-35 

2Na    46-4     ....     14-66    1459 

6  HO  54-0    ....     17-09    15-99    ....     17  05     ....      169 


C"H^Na»S«0"  +  6Aq 316*4    ....  10000 


1M9 

•••• 

11*16 

6-57 

t**> 

6*68 

20*56 

■••• 

20*48 
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b.  u^cul.  —  Prepared  like  the  acid  potash-salt.  Very  light,  thin 
rhombic  lamina?,  having  a  silky  lustre  and  permanent  in  the  air.  Give 
off  12-8  p.  0.  (4  At)  water  at  180°.  Easily  soluble  in  water,  sparingly 
in  alcohol. 

Crystallised,  Mendias. 

CMH^S^OW    2170 

Na 23*2    8-30    ....      82 

4  O 3G0    1305     »...     12  8 

C"H«NaS»0'3  +  4Aq....  276*2 

SvZphosalicylate  of  Potash  and  Soda.  —  Obtained  by  neutralising  the 
acid  potash-salt  with  carbonate  of  soda.  From  a  very  concentrated  hot 
solution,  it  crystallises  on  cooling  in  siball  rectangular  prisms  bevelled 
with  two  equally  inclined  faces,  and  having  a  strong  silky  lustre.  Soluble 
in  water,  but  insoluble  in  alcohol  and  ether.  They  give  off  20*48  p.c. 
(8  At.)  water  at  200^ 

Crystallised.  Mendiua. 

C"H*S20" 216-0 

K       ..••••.••.. • ..■..••>•         U9*A         *•■• 

Na  23-2     .... 

8  HO 720    ... 

C»H<KNaS20«  +  8Aq....  350*4 

Sulphomlicylate  of  Baryta,  —  a.  —  Neutral,  —  Preparation,  (p.  275.)  — 
Forms  three  different  kinds  o{  crystals,  all  of  which  have  however  the 
same  composition  :  a.  Soft  light  silky  needles,  either  united  in  concen- 
tric groups;  or  if  very  gradually  formed,  in  larger  tuft-like  or  sheave-like 
groups.  This  was  the  usual  form  of  the  first  crop  of  crystals  from  the 
hot  aqueous  solution.  —  (^.)  Small  hard  crystals  mostly  in  concentric 
groups,  and  having  their  free  extremities  acuminated  with  four  faces,  set 
at  unequal  angles  on  the  four  lateral  faces  of  an  oblique  prism.  These 
were  obtained  only  in  one  preparation.  The  hot  filtrate  of  the  baryta-salt 
solidified  on  that  occasion  into  a  compact  jelly  which  yielded,  by  recrystallisation,  rery 
soft  light  needles;  and  when  these  were  dissolved  in  the  smallest  possible  quantity  oi 
water,  for  the  purpose  of  decolorising  them,  a  considerable  quantity  of  the  salt  separated 
out  as  soon  as  the  liquid  boiled,  and  to  redissolve  it,  a  larger  quantity  of  water  was 
required.  This  solution  on  cooling  yielded  tlie  hard  crystals  just  mentioned.— 
7.  Small  soft  roundish  nodules,  which  under  the  microscope  appeared  to 
be  composed  of  small  concentrically  grouped  needles.  These  were 
obtained  from  the  mother- liquors  after  repeated  evaporation.  4-11  these 
crystals  contained  about  13  percent.  (6  At.)  water,  of  which  5  At.  were 
given  off  at  150°  and  the  remainder  between  180°  and  200"".  The  salt 
sustains  a  tolerably  high  temperature  without  decomposition,  but  when 
more  strongly  heated,  it  chars  and  gives  off  hydrate  of  phenyl.  It 
dissolves  sparingly  in  cold^  readily  in  hot  water,  but  is  perfectly  insoluble 
in  alcohol  and  ether. 

.4^.200°.  Mendius. 

14  C  84*0  ....  23'80  23*85 

4  H  40  ....  1*13  l-S.'i 

2  Ba 137*2  ....  38*80  38*82 

2  S   320  ....  910  9*40 

12  O  960  ....  27*17  20*38 

C»H<Ba2S^0^2  .,..  353-2     ....  iQOOO    lOO'OO 
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Crystalliied.  ^^         Mcndius. 

C"H*S^O« 216-0    ....    6308 

2  Ba 137-2    ....     83'C6     38-6    ....     33-8     ....     83-6 

6  HO     54-0     ....     13-26     131     ....     12*9     ....     13-1 

C»H*Ba»S»0«»  +  6Aq....  4072     ....  lOO'OO  '- 

Salphosalicylic  acid  does  not  appear  to  be  capable  of  taking  up  more  than 
2  atomi  of  a  base.  Hot  concentrated  solutions  of  the  preceding  salt  and  caustic 
baryta  mixed  together,  did  not  yield  any  crystals  on  cooling ;  and  on  adding  alcohol  to 
the  clear  solution  left  after  all  the  excess  of  baryta  had  been  removed  as  carbonate  by 
exposure  to  the  air,  a  fine  light  powder  was  thrown  down,  still  exhibiting  the  compo- 
sition of  the  bibssic  salt  (Mendius). 

5.  Acid,  —  Obtained  by  precipitating  the  baryta  from  a  portion  of 
the  salt  a  with  sulphuric  acid,  and  mixing  the  filtrate  with  an  equal 
portion  of  the  same  salt.  Crystallises  in  well  defined,  oblique,  irregular 
six-sided  prisms,  perfectly  transparent,  having  a  strong  glassy  lustre, 
and  permanent  in  the  air.  At  200°,  they  giro  off  11*17  p.  c.  (4  At.) 
water.  They  dissolve  readily  in  water,  but  are  insoluble  in  alcohol 
or  ether. 

CryttallUed.  Mendius* 

C"H»S»0'« 217-D    ....    67-50 

Ba   68-6    ....     21-31     21-32 

4  HO 32-0    ....     11-19    11-17 

C»*H*BaS>0«  +  4Aq....  317-6     ....  10000 

Sulphosalicytate  of  Lime.  —  The  hot  aqueous  solution  of  the  acid, 
saturated  with  carbonate  of  lime,  vieJUs  very  small,  light,  silky  needles 
united  in  hemispherical  groups.  They  give  off  C-43  p.  c.  (2  At.)  water 
at  200°.  They  are  soluble  in  water,  but  insoluble  in  alcohol  and  ether, 
which  indeed  precipitate  the  salt  from  its  aqueous  solution. 

CryitallUed,  Mendius. 

C"H*S20»3 216  ....  78-84 

2  Ca  40  ....  14-59  1451 

2  HO    18  ....  6-57  6-43 

C"H*Ca»ffO"  +  2Aq....  274     ....  10000 

Sidphomlieylate  of  Magnesia,  —  Prepared  like  the  lime-salt.  Crys- 
taUises  in  rather  lone  rectangular  prisms  irregularly  crossing  each  other; 
they  have  but  little  lustre,  which  they  lose  when  exposed  to  the  air. 
At  200°,  they  give  off  18-24  p.  c.  (6  At.)  water.  The  salt  is  so  very 
soluble  in  water  that  it  can  be  crystallised  only  by  evaporation  of  a 
concentrated  solution  over  oil  of  vitriol;  it  is  insoluble  in  alcohol.  The 
solution  forms  with  phosphate  of  soda  an  immediate  precipitate,  hat  if 
ammonia  and  sal-ammoniac  be  previously  added,  the  precipitate  forms 
only  on  boiling,  and  partially  redissolves  on  cooling. 

Crystallited.  ^lendius. 

C"n*S20« 216    ....    73-44 

2Mg 24     ....      8-16    8-10 

6  HO 54     ....     18-40    18*24 

C"H^Mg2S'0"  +  6Aq....  294    ....  10000 
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Sidphomlicylaie  of  Zinc,  —  Obtained  by  decomposing  the  baryta-salt 
with  sulphate  of  zinc.  Resembles  the  magnesia-salt  in  crystalline  form, 
solubility,  and  the  change  which  it  undergoes  on  exposure  to  the  air. 
May  be  set  on  fire  and  bums  with  a  bright  light.  Gives  off  16*03  p.  c. 
(6  At.)  water  at  200^. 

Cryttalliaed,  Mendias. 

C^II^S'O" 216-0    ....     74-27 

2Zn   64-4     ....     13-41     13-43 

6  HO 54-0    ....     12-32    12-14 

C"H<Zn»SK)»  +  6Aq  ....  334-4     ....  100-00 

Sulphosalicylate  of  Lead,  —  The  hot  aqueous  acid  saturated  with 
carbonate  of  lead,  yields  small,  indistinct,  round  nodules.  The  salt  mells 
when  heated  and  swells  up;  may  be  set  on  fire  aud  continues  to  glow. 
Sparingly  soluble  in  water,  insoluble  in  alcohol,  which  precipitates  it  in 
flakes  even  from  a  dilute  aqueous  solution. 

Meudius. 

C"H<SW«    216        ....     51  04 

2  Pb 207-2     ....     48-96     48-79     ....     49-05 

CHH^Pb»S=Oi3 4232  10000 

Sulphoialicylate  of  Copper,  —  rt.  Basic.  —  Recently  precipitated  cnpric 
hydrate,  digested  in  excess  with  the  aqueous  acid,  forms  a  solution  of  an 
intense  olive-green  colour,  which  refuses  to  crystallise,  but  when  evapo- 
rated over  the  water-bath,  leaves  a  heavy  bright  green  powder  covered 
with  a  viscid  varnish.  This  residue  is  completely  insoluble  in  alcohol, 
but  water  dissolves  the  varnish,  forming  an  uncrystallisablc,  strongly  acid 
solution.  —  The  green  powder  which,  under  the  microscope,  presents  the 
appearance  of  small  stellate  needles,  is  a  basic  salt,  which  gives  off  0*06 
p.  c.  (4  At.)  water  at  1 80". 

Green  powder,  Mendiue. 

C"I1^S20« 2160    ....     57-09 

4  Cu   126-4     ....     33-40     31-6 

4  HO 30-0    ....      9-51     9-1 

„ -  -        -  -      -     —  —        -        —    -     ' —  -  -    -       -■ ' — 

2CuO,C"H*Cu2S*0»2  +  4Aq  ....  378-4     ....  lOO'OO 

b.  Neutral,  —  Obtained  by  decomposing  the  baryta-salt  with  sulphate 
of  copper.  The  filti-ate  highly  concentrated  and  left  to  evaporate  in 
vacuo,  deposits  green  cauliflower-like  masses  which  exhibit  a  crystalline 
structure  under  the  microscope.  Permanent  in  the  air,  very  soluble  in 
water,  sparingly  soluble  in  alcohol,  the  small  quantity  dissolved  in  the 
hot  liquid  separating  again  in  the  form  of  a  jelly  on  coolings 

At  180^  Mendius. 

C"H*S«0^ 2160    ....     77-36 

2  Cu   63-2     ....     22-64     ...i....     22-42 

C^HKJu^S^QW   279-2     ....  10000 


SULPHOSALICYLATE  OF    ETHYL.  281 

Sulphasalieylate  of  Silver, —  Obtained  hy  adding  recently  precipitated 
oxide  of  silver  in  excess  to  a  hot  solution  of  sulphosalicylic  acid,  which 
((uickly  dissolves  it.  The  hot  concentrated  solution  solidifies  on  cooling, 
into  a  stifl*  jelly,  which  disappears  after  some  time,  the  salt  falling  to 
the  bottom  in  the  form  of  a  heavy  powder,  composed  of  perfectly 
rounded  spherules,  which  when  crushed,  exhibit  under  the  microscope 
an  appearance  of  crystallisation.  The  salt  gives  ojQTd'Op.  c.  (2  At.) 
water  at  150°,  melts  at  a  higher  temperature,  and  decomposes  with 
strong  intumescence.  It  dissolves  sparingly  in  cold,  readily  in  hot 
water,  but  is  insoluble  in  alcohol.  The  solution  boiled  for  some  time 
deposits  metallic  silver. 

Ci-yitallised,  Mendiiis. 

CMII4S20" 216     ....  48 

2  Ag  216     ....  48     47-7     ....    48-1 

2  HO 18     ....       4     3-9 

C»*H^Ag2S-0»« 450    ....  100 

Sulphosalicylic  acid  dissolves  in  all  proportions  in  alcohol'vinA  in  et1iei\ 
(Mendius.) 


IT.  Solphosalicylate  of  Ethyl. 

C«H"S»0"  =  2C*H»0,C"H*SH)^ 

Mendius.    Ann,  Plia)7n.  103,  62. 

Pi*eparati<y>i,  Perfectly  dry  snlphosalicylate  of  silver  is  agitated 
with  an  equivalent  quantity  of  iodide  of  ethyl,  either  in  a  sealed  tube 
or  in  an  open  flask;  and  after  the  action,  which  is  attended  with  moderate 
evolution  of  heat,  has  extended  throughout  the  entire  mass,  the  product 
is  exhausted  with  ether  and  the  ethereal  solution  left  to  evaporate  at  a 
gentle  heat;  any  excess  of  iodide  of  ethyl  then  escapes  together  with  the 
ether,  and  snlphosalicylate  of  ethyl  remains  in  the  form  of  crystalline 
crusts,  which  remain  moist  and  gummy  even  after  standing  xor  some 
time;  it  may  bo  purified  by  recrystallisation  from  a  small  quantity  of 
warm  alcohol.  The  formation  of  this  compound  is  represented  by  the 
equation : 

C»H^Ag»S20«  +  2Cm*I  =  2AgI  +  C»^H*(C^H»)2S«0« 

It  is  not  produced  by  passing  hydrochloric  acid  gas  ioto  an  alcoholic  solution  of  th« 
acid. 

PropeHies.  Small,  dazzling  white,  silky  crystals,  which  under  the 
microscope,  look  very  much  like  the  ordinary  crystals  of  sulphate  of 
lime.  They  are  soft  to  the  touch  and  become  soft  and  kneadable  like 
wax,  even  by  pressure  between  the  fingers.  The  compound  melts  with- 
out decomposition  at  56°,  and  remains  soft  and  pasty  oven  after  cooling 
considerably  below  that  temperature.  It  melts  under  water  at  the  same 
temperature,  and  may  be  distilled  over  unaltered  with  the  water.  It  is 
perfectly  neutral,  both  to  litmus  and  to  carbonate  of  soda. 
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When  an  alcoholic  solution  of  the  compound  waa  heated  for  two  or  three  hours 
in  a  sealed  tube  with  alcoholic  ammonia,  and  the  alcohol  afterwards  distilled  off,  a  brown 
syrup  remained,  which  was  soluble  in  water,  insoluble  in  ether,  had  an  ammoniacal 
odour  and  neutral  reaction. 

Salphosalic^Iate  of  ethyl  is  insoluble  in  water,  bnt  dissolves  readily 
in  alcohol  and  m  ether;  from  the  alcoholic  solution  it  is  precipitated  by 
water:  (Mendius.)  ^. 


Oaygen-nudeuB  C"H'0*. 

Anhydrous  Salicylic  Acid. 
C"H«o»  =  c^*H»OSO». 

Gerhahdt.    y.  Antik  Chim.  Fhys.  37,  322 ;   Ann.  P/iarm.  87, 158; 
J.  pr.  Chan.  61,  300. 

Salicylic  Anhydride^  SalicyUc  Salicylate,  Salicylate  qfSalicyl. 

Produced  by  the  action  of  chlorophosphoric  acid  on  dry  salicylate  of 
soda.  The  action  is  always  attended  with  evolution  of  hydrochloric  acid,  even  when 
the  two  bodies  are  mixed  in  equivalent  proportions  (1  At  chlorophosphoric  acid  to  6  At. 
salicylate  of  soda),  salicylide  beiug  formed  at  the  same  time.     The  product  is  very 

hard  and  adheres  closely  to  the  vessel,  but  when  heated  with  water,  it 
becomes  soft  and  tenacious  and  solidifies  after  some  time  only.  Boiling 
alcohol  extracts  anhydrous  salicylic  acid  from  it,  and  the  solution  on 
cooling  yields  a  thick  oil  which  solidifies  after  some  time.  The  solution 
in  boiling  ether  yields  the  acid  on  cooling,  in  the  form  of  a  flexible  mass. 
With  boiling  water  it  yields  salicylic  acid;  with  alkalis,  a  salicylate. 


Acetic  Salicylate. 

cmny  ai  c"H»o*,c«H*o*. 

Chloride  of  acetyl  ^C*H»0«C1),  acts  violently^  at  ordinary  tempera- 
tures on  salicylate  oi  soda,  the  mixture  first  becoming  li<^uid  but  solidify- 
ing after  a  short  time.  The  product  treated  with  a  dilute  solution  of 
carbonate  of  soda^  froths  op  and  yields  salicylate  And  acetate  of  soda, 
(Gerhardt.) 
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Benzoic  Salicylate. 

Benzosalicylic  Anhydride,  Anhydrotu  BenzO'Salicylie  acid. 

Produced  by  the  action  of  cUoride  of  benzoyl  on  salicylate  of  soda. 

Flexible  mass  difficult  to  purify.  Boiling  water  converts  it  into 
Lydrated  benzoic  and  salicylic  acids.  When  heated^  it  yields  benzoatc  of 
phenyl  and  bodies  soluble  m  potash.   (Gerhardt.) 


SaUcyMe.   C"H*o^ 

Gerhardt  &  Socoloff.    (1852.)     JST.  Ann.   Chim.  Phy$.   37,  323 ; 
Ann.  Pharm.  87,  159j  J.  pr.  Chem.  61,  300. 

Produced  by  the  action  of  chlorophoephoric  acid  on  salicylate  of  soda, 
and  contained  in  the  residue  which  is  insoluble  in  boiling  alcohol. 

4C"H»NaO«  +  P02C1»  =  2C"H»0»  +  C"H*0<  +  NaCl  +  3NaO,PO»  +  2HC1. 

White  amorphous  powder,  not  attacked  by  boiliug  water,  sparingly 
soluble  in  boiling  alcohol,  insoluble  in  ether.  Melts  to  a  transparent  liquid 
when  heated,  and  remains  transparent  after  solidification.  — -  With  potash- 
ley,  it  rather  quickly  forms  salicylate  of  potash.  It  is  slowly  altered  by 
boiling  with  caustic  ammonia,  but  remains  unaltered  when  boiled  with 
carbonate  of  soda. 


Thio-nudeus  C^H^SO'). 

Thiotoluol  or  Sulphotoluol. 

Deyille.    N.  Ann,  Chim.  Phyt.  3,  172. 

Produced  in  very  small  quantity  by  the  action  of  fuming  sulphuric 
acid  on  toluol,  and  remains  in  shining  crystals  when  the  sulphotoluic  acid 
is  dissolved  out  of  the  resulting  crystalline  mass  (p.  230). 

Oxywdine^ucUui  C"IH»0*. 

lodosalicylous  Acid. 

C"IH*0*  =  C"IH»0»,0». 
LbwiG.    (1835.)    Pogg,  36,  403 ;  Pharm.  Cmtr.  1836,  62. 

Iodide  ofSpiroyif  Iodide  qf  Saiicyl. 

When  bromospiroylous  or  chlorospiroylous  acid  is  heated  with  iodide 
of  potassium,  iodosalicylons  acid  sublimes. 
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SoliJ^  dark  brown,  easily  fusible  msaa,  which  with  water,  alcohol, 
ether,  and  salifiable  bases,  exhibits  reactions  similar  to  those  of  brouio- 
salicylous  or  chlorosalicylous  acid. 

Oxyhromine'tiucletJis  C"BrH'0'. 

Bromosalicylous  Acid. 

C"BrH»0*  =  C"BrHW,0». 

Paoenstbcher.     (1884.)     JRepeH,  49,  345. 

Lowia.     rog^.  36,  401;  Pliarm.  Centr.  1836,  63. 

PiKiA.     Ann,  Pliarm.  30,  171 ;   Ann.  Chim.  Phys.  69,  281  ;   Pharm. 

Centr.  1880,  375. 
Lbwio  &  Weidmann.    Pogg.  46,  57;  Phai'm.  Centr.  1839,  131. 
Hebrlein.     J,  pr.  Chem.  32,  65;  Plmmu  Centr,  1844,  598. 
Bertaonini.    Ann.  PJharm,  85,  196. 

Bromide  qf  Salicylf  Bromide  qf  Spirot/l,  Bromoepiroylout  acid. 

Formation.  By  the  action  of  bromine  on  salicylous  acid  at  ordinary 
temperatures  (p.  338). 

■ 

Preparation,  1.  When  bromine  is  brought  in  contact  with  salicylous 
acid,  the  mixture  becomes  very  hot,  hydrobromic  acid  is  evolved,  and  on 
cooling,  the  whole  solidifies  in  a  crystalline  mass,  which  may  be  pnrified  by 
crystallisation  fro:u  alcohol.  (Lbwig,  Piria.)  Lbwig  k  Weidmann  allow 
the  vapour  of  bromine  to  act  npon  the  acid  at  ordinary  temperatures,  in 
a  bottle  filled  with  bromine-yapour,  for  example. — 2.  Aqueous  salicy- 
lous acid  is  shaken  with  bromine- water,  and  the  flakes  which  separate 
are  pnrified  by  keeping  them  in  the  melted  state  over  the  water-bath  as 
lonfi;  as  hydrobromic  acid  continues  to  escape.  (Lbwig.^  —  3.  Bromine  is 
added,  not  in  excess,  to  the  alcoholic  solution  of  salicylous  acid;  and  the 
mixture  immediately  diluted  with  a  large  quantity  of  cold  water; 
a  resinous  body  is  then  precipitated  which  instantly  solidifies,  while 
flakes  continue  to  float  in  the  liquid.  The  resinous  body  is  dissolved  in 
alcohol,  and  on  leaving  the  solution  to  evaporate  spontaneously,  bromo- 
salicylous acid  crystallises  out  first.  (Heerlein.) 

Propeiites.  Small  colourless  needles.  (Piria,  Lowig  &  Weidmann.) 
Yellowish  crystals  which  look  like  square  prisms  when  examined  by  the 
microscope,  but  have  a  woolly  aspect  when  seen  in  mass.  (Heerleiu.) 
Melts  at  the  heat  of  the  water- bath »  forming  a  colourless  liquid  which 
solidifies  in  the  crystalline  form.  May  be  sublimed  without  decompo- 
sition. Volatilises  undecomposed  when  boiled  with  water.  (Lowig.) 
Smells  like  benzoin.  The  alcoholic  solution  decolorises  litmus andJndigo. 
(Heerlein.) 
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The  alooholio  solution  satiirated  at  the  boiling  heat  with  sniphnrettcd 
hydrogen,  assumes  a  reddish  colour  and  precipitates  sulphur.  The 
absorption  is  accelerated  by  addition  of  ammonia.  Water  then  precipi- 
tates sulphide  of  brouiosalicoiie.  (Heerleiu.) 

With  ammonia  and  saliQable  bases,  the  acid  behaves  likes  chlorosali- 
cylous  acid. 

The  alkaline  bromosalicvlites  are  less  soluble  in  water  [tlian  the  cliloro- 
salicylites?].  The  baryta-salt  contains  28'46  p.  c.  (1  At.)  of  baryta. 
(L5wig  &  Weidmann.) 

With  bisulphite  of  potash,  the  acid  forms  a  compound  which  crystal- 
lises in  needles,  and  with  bisulphite  of  soda,  small  aggregated  needles. 
Both  compounds  dissolve  readily  in  water  and  are  decomposed  by  heat  or 
by  the  action  of  acids. 

Insoluble  in  water.     Dissolves  readily  in  alcohol  and  etiifr. 


Bromosalicylio  Acid. 

C"BrH»0«  =  C"BrH»0',0*. 

Obiihardt.    (1842.)    N.  Ann.  Chim,  Phy$.  7,  217;  Rev.  tcie)U.  10,  21C; 

Ann.  Phai'm.  45,  21;  Pkarm.  Ceiitr.  1843,  169. 
Cahours.    N.  Ann.  Ohm.  Pkj/s.  13,  99;  Ann.  Pharm,  52,  342;  J.  pr, 

Chein.  35,  90;  Pharm,  Centr.  1845,  884. 

Aeide  Monobromotalieplique,  BromtalieyhUurt, 

Foi'malion.    By  the  action  of  bromine  on  excess  of  salicylic  acid. 

Preparation.  Pulverised  salicylic  acid  is  gradually  triturated  with  a 
quantity  of  bromine,  such  that  part  of  the  acid  remains  unaltered ;  the 
brown  gummy  mass  is  washed  with  small  quantities  of  cold  alcohol,  which 
extracts  the  unaltered  acid;  the  residue  dissolved  in  boiling  alcohol;  and 
the  solution  left  to  evaporate. 

Colourless  prisms  having  a  strong  lustre,  and  somewhat  like  salicylic 
acid;  they  melt  when  slightly  heated. 

Gerhardt    CaLours. 
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Decomposed  by  dry  distillation.  When  distilled  with  fine  sand  and 
a  small  quantity  of  baryta,  it  yields  thick  vapours,  condensing  into  a 
reddish  liquid,  which,  by  repeated  distillation  with  sand  and  baryta, 
yields  bromocarbolic  acid: 

C"BrH*0«  =  C»BrH»02  +  2C0«. 

Bromosalicylio  acid  dissolves  but  very  sparingly  in  water,  even  at  the 
boiling  heat.  With  ammonia,  potash  and  soda,  it  forms  crystallisable 
salts,  which  are  less  soluble  in  water  than  the  salicylates.  —  It  colours 
ferric  salts  red,  like  salicylic  acid. 

It  dissolves  pretty  readily  in  aleoliol  and  ether ^  especially  when 
warm. 
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Methylbroxnosalicylic  Acid. 

C^«BrH^O«  =  <?H»0,C»*BrH*0». 

Cahours.    (1844.)    N.  Ann.   Chim.  Phyt.   10,  339;  Pkarm.   Centr, 
1844,  437. 

SaUcyUie  de  methyle  monobromi,  MethylbromsaUeylt&Mre,  BromMliey^ormeiter. 

When  bromine  is  slowly  dropped  into  mcthylsaliojlic  acid  kept  as  cold 
as  possible,  and  the  mass  which  solidifies  on  cooling  is  freed  from  hydro- 
bromic  acid  by  washing  with  weak  alcohol,  and  dissolved  in  boiling  alcohol 
of  36^  the  liquid  as  it  cools  deposits  shining  crystalline  laminoe  of  methyl- 
bibromosalicylic  acid,  an  additional  quantity  of  which  is  obtained  from  the 
mother-liquor  on  cooling,  after  evaporation  to  one-half.  The  remaining 
raother-liquor  however  yields  by  further  evaporation,  crystals  of  methyl- 
bromosalicylic  acid,  which  may  be  purified  by  three  crystallisations  from 
alcohol  or  by  sublimation. 

Silky  needles  having  a  pcciillcir  odour  and  melting  at  55°,  Sublimes 
without  decomposition. 


16  C  

7  H 

...    96 

7 

....     41-56     ... 

....         o*U«j      ... 

....     34-63     ... 
....     20-78     ... 

Cahours. 

41-69 

3'17 

Br 

6  O 

...     80 
...    48 

34-30 

20-84 

C«H7Br06 

...  231 

....  100-00     ... 

100-00 

The  acid  dissolves  in  hot  potash-ley,  forming  bromosalicylate  of  potash. 
In  contact  with  ammonia,  it  disappears  after  some  time  only.  Mineral 
acids  added  to  the  solution  throw  down  white  flakes,  which  crystallise 
from  hot  alcohol.  The  ammoniacal  solution,  evaporated  and  subjected 
to  dry  distillation,  yields,  first  ammonia  and  then  salhydramide.  Distilled 
with  cyanide  of  mercui^,  it  forms  a  compound  in  which  the  bromine  is 
replaced  by  cyanogen. 

With  cold  strong  potash-ley,  it  forms  a  compound  similar  to  that 
which  is  formed  by  methylsalicylic  acid,  and  very  soluble  in  acetic  acid; 
the  solution  mixed  with  water,  exhibits  a  milky  turbidity,  and  after  a 
while  deposits  the  unaltered  substance  in  needles  having  a  silky  lustre. 

Dissolves  in  alcohol  and  readily  in  ether. 


Ethylbromosalicylic  Acid. 

C"BrH»0«  =  C*H»0,C"BrH*0«. 

Cahours.     (1844.)    iT.  Ann,  Chim.  Phy»,  10,  841. 

Produced  by  the  action  of  bromine  on  ethyl  salicylic  acid,  the  latter 
being  in  excess.  Dissolves  very  easily  in  alcohol,  and  crystallises  there- 
from in  slender  needles,  very  much  like  methylbromosalicylio  acid. 
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Sulphide  of  Bromosalicene. 

C"BrH»0'S'  =  C"BrH»OSS». 
Heerlein.    (1838.)    J,  pr.  Cliem.  32,  68;  Pkarm.  Ceiitr.  1844,  599. 

Salplin retted  hydrogen  is  passed  to  saturation  through  a  boiling 
solution  of  bromosalicjlous  acid,  (tbo  absorption  is  somewhat  accelerated 
by  addition  of  ammonia),  the  liquid  mixed  with  water,  and  the  resulting 
brown  resinous  precipitate  purified  by  repeated  solution  in  alcohol  and 
precipitation  by  water;  it  is  then  dried  over  the  water-bath,  whereupon 
the  mass  which  was  tenacious  at  first,  becomes  perfectly  brittle. 

Amorphous.    Melts  somewhat  below  100**.     Not  volatile. 
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Resolved  by  dry  distillation  into  empyreumatic  substances  containing 
sulphur. 

Dissolves  in  potash  and  is  precipitated  therefrom  by  acids,  with 
evolution  of  a  small  quantity  of  sulphuretted  hydrogen. 


Oxyhromine-nudeus  C**Br'H*0'. 

Bibromosalicylous  Acid. 

C"Br»H*0*  =  C"Br>H*0»,0». 

Heerlein.    J.  pr,  Cliem,  32,  Q^-^  Phai^m,  Centr,  1844,  598, 

Bibromide  qf  Spiroyl,  Zwei/achbrotmpiroyi, 

Preparation.  When  bromine-water  is  added  to  an  aqueous  solution 
of  salicylous  acid  till  the  colour  becomes  permanent,  a  white  crystallo- 
llocouleut  precipitate  is  formed,  while  lighter  flocks  remain  suspended  in 
the  liquid.  The  precipitate  melts  together  when  heated  in  the  water- 
bath,  and  solidifies  on  cooling ;  the  alcoholic  solution  left  to  evaporate 
spontaneously,  first  yields  crystals  of  bibromosalicylous  acid,  but  after- 
wai'ds  bromosalioylous  acid  likewise  separates  from  it.  —  When  bromine 
is  added  to  an  alcoholic  solution  of  ealicylous  acid  till  the  colour  becomes 
permanent,  or  when  the  resinous  mass  obtained  in  the  preparation  of 
bromosalioylous  acid  (p.  284)  is  dissolved  in  alcohol,  and  bromine  added 
in  excess,  the  mixture  becomes  heated,  and  yields  on  cooling  crystals  of 
bibromosalicylous  acid.  Lowig  &  Weidmann  obtained  in  the  same 
manner,  or  by  treating  the  oily  acid  with  bromine  at  the  heat  of  the 
water-bath,  mixtures  of  bromosalicylous  and  bibromosalicylous  acid. 
(Poffff.  46,  57.) 
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Propertiesi.  Yellowisb,  very  long  needles  consisting  of  microseopic 
Bonare  prisms.  Melts  at  the  heat  of  the  water-bath.  Has  a  peculiar 
oaour  like  that  of  .gam  benzoia.  The  alcoholic  solution  decolorises 
litmus  and  indigo. 


14  C 

4  H 

o4 

....    30-00    ... 
....        I*4i5     ... 
....     t>7*13     ... 

....        A  X  4^       ... 

Heerlein. 

29-52 

1-87 

2  Bp 

4  O 

160 

32 

56-78 

11-83 

C"BrH*0» 

....  280 

....  100-00    ... 

10000 

'Treated  with  bromine  for  some  time  in  sunshine  and  with  the  aid  oT 
beat,  it  yields  a  body  containing  67'12  per  cent,  of  bromine.  (L&wig  & 
Weidmann,  compare  p.  238).  —  When  sulphuretted  hydrogen  is  pnssed  for 
some  honrs  through  a  warm  alcoholic  solution  of  the  acid  mixed  with  a 
little  ammonia,  a  brown  resinous  mass  separates  consisting  of  sulphide  of 
bromosalicene.    (Heerlein.) 

Bibroraosalicylous  acid  unites  with  salifiable  bases.  When  its  solution 
in  potash'ley  is  evaporated  and  heated^  the  residue  becomes  red-hot 
sooner  than  the  vessel.     (Heerlein.) 

Insoluble  iu  water^  but  soluble  in  alcoJu>l  and  ether. 


Bibromosalicylic  Acid. 

C"Br*H*0«  =  C"Br»H*O»,0*. 

CAnouRS.     (1845.)    i\r.  Ann.    Chim.  Phys.  13,    102;    Ann,  Pharm. 
52,  333;  «/.  pr.  Chem.  35,  82;  Pharm,  Centr.  1845,  884. 

Foi^mation.    By  the  action  of  bromine  in  excess  on  salicylic  acid. 

Pi^eparcUion.  1.  Pulverised  salicylic  acid  is  gradually  triturated  with 
excess  of  bromine  as  long  as  any  action  takes  place,  and  the  mixture  U  left 
to  stand  for  some  hours ;  the  excess  of  bromine  is  then  washed  out  with 
cold  water,  and  the  residue  dissolved  in  boiling  ammonia.  As  the  solution 
cools,  the  ammonia-salt  is  deposited  in  slender  shining  needles.  These 
crystals  are  dissolved  in  water;  the  acid  precipitated  by  hydrochloric 
acid;  the  white  precipitate  washed  and  dissolved  in  boiling  alcohol;  and 
the  solution  left  to  evaporate.  —  2.  When  bromine  is  dissolved  in  a  con- 
centrated solution  of  salicylate  of  potash,  the  liquid  becomes  heated  and 
soon  deposits  crystals  of  bibromosalicylate  of  potash;  this  salt  is  decom- 
posed by  hydrochloric  acid,  and  the  separated  acid  washed  and  crys- 
tallised from  alcohol. 

Short  colourless  or  slightly  reddish  needles  which  melt  at  about  150^ 


14  C. 
4  H 

2  Br 
6  0.. 


Cahonrs. 

(1.)                (2). 

84 

.... 

£0*«5o         .... 

....     28*66     ....     2819 

4 

«... 

1*35     .... 

1*62     ....       1-54 

160 

.... 

5403     .... 

....     53-20     ....     5350 

48 

.... 

16  22     .... 

....     16-52     ...      16-71 

C"H<Br20« 296  ....  10000  lOOOO  ....  100-00 
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Distilled  with  sand  and  a  small  quantity  of  baryta,  it  yields  bibromo- 
carbolic  acid.  —  It  dissolves  readily  in  boiling  nitrio  acid  of  36^,  giving 
off  nitrous  vapours  and  bromine- vapours,  and  yielding  crystals  of  picric 
acid  as  it  cools. 

Dissolves  sparingly  in  water.  Dissolves  in  gently  heated  oil  of  vitriol 
and  is  precipitated  therefrom  by  water. 

The  bibromosalicylates  of  ammonia,  potash  and  soda  are  even  less 
soluble  than  the  bromosalicylates.  The  potash-salt  crystallises  from 
alcohol  in  shining  colourless  prisms. 

The  acid  dissolves  pretty  readily  in  acetic  acid,  still  more  readily  in 


Methylbibromosalicylic  Acid. 

C^*Br»H»0«  =  C»H>0,C"Br»HW. 
•     Cahodrs.     (1844.)    N.  Ann,  Chim.  Phys.  10,  341. 
Bibromsalicyl/ormester, 

The  first  crystals  which  separate  from  the  alcoholic  solution  of  the 
mass  obtained  by  treating  methylsalicylie  acid  with  bromine,  are  crystal- 
lised from  hot  alcohoL  The  compound  is  also  formed  when  methylbro- 
inosalicylic  acid  is  broaght  in  contact  with  bromine >  the  mixture  becoming 
hot  and  giving  off  hydrobromic  acid. 

Shining  prisms,  which  melt  at  145°  and  volatilise  at  a  higher  tem- 
perature. 


16  C 

6  H 

96 

6 

....  30-97  ... 

....  51-61  ... 
....  15-48  ... 

Gaboon. 

31-29 

204 

2  Br 

6  O  

160 

48 

vl'4S 

15-24 

CWH«Bi»0« 

....  810 

...  100-00  ... 

lOO'OO 

The  solution  of  the  acid  in  very  strong  potash-ley  assumes  a  yellow 
colour  when  heated,  and  acids  separate  white  flakes  from  it,  which  no 
longer  exhibit  the  properties  of  metbylbibromosalicylic  acid.  It  dissolves 
sparingly  in  bromine,  remaining  unaltered  and  m  large  laminss  when 
the  solvent  evaporates.  With  cyanide  of  mercury  it  behaves  in  a  similar 
manner  to  methylbromosalicylic  acid  (p.  286). 

It  dissolves  in  cold  potash  or  soda-ley,  forming  crystallisable  com- 
pounds, and  is  separated  again  by  acids  in  its  original  state. 

It  is  insoluble  in  water,  but  dissolves  readily  in  alcohol  and  ether 
especially  when  heated. 


VOJ..    XII. 
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Ethylbibromosalicylic  Acid. 

Ci«Br»H«0«  =  C*H»0,C»*Br»H»0». 
Cahours.     (1844.)     N.  Ann.  Chim,  Phys.  10,  364. 

Bibro»i9alieylfnne9ter» 

EtbylbromoBaliojlic  acid  becomes  heated  by  contact  with  bromine, 
giving  off  bydrobromic  acid  and  forming  ethylbibromosalicjlic  acid, 
which  crystallises  from  solution  in  boiling  alcohol  in  large  scales  haying  a 
pearly  lastre.  Melts  when  slightly  heated,  and  on  cooling  solidifies  in  a 
crystalline  mass,  the  form  of  which  resembles  that  of  bismuth.  With  10 
or  ]  5  grms.  of  substance,  yery  fine  cubes  are  obtained.  The  acid  when 
carefully  heated^  yolatilises  almost  without  residue  and  forms  a  crystalline 
sublimiifte, 


18  C  

8  H 

108     .. 

8     .. 

..     38-33     .. 
2-47     .. 

..     49-38     .. 
..     14-82     .. 

Cahours. 

38-34 

2-54 

2  Br 

6  O  

160     .. 

48     .. 

4917 

14-95 

C«H»Br80«    ....  824    ....  100-00    100*00 

By  continued  contact  with  ammonia,  it  forms  an  amide  eontainiog 
bromine. 

It  dissolves  in  strong  potash-ley  and  is  precipitated  therefrom  in  its 
original  state  by  acids. 


Sulphide  of  Hydrogen  and  Bibromosalicene. 

C»*Br»HH)«S*  =  C"Br»H*0»,8»  4-  2HS. 
Heerlein.     (1838.)    J.  pr.  Chem,  32,  68. 

When  sulphuretted  hydrogen  is  passed  for  some  hours  throagh  an 
alcoholic  solution  of  bibromosalicylous  acid  mixed  with  a  little  ammonia, 
and  water  then  added,  a  brown,  resinous  mass  is  precipitated;  and  when 
this  is  dissolved  in  alcohol  and  the  solution  evaporated,  a  brown-red  body 
remains  which  does  not  dissolve  completely  in  ether.  The  ethereal 
solution  is  mixed  with  alcohol,  precipitated  by  v^ter,  and  the  precipi- 
tate dried  «.t  100°>  The  compound  resembles  the  sulphide  of  bromosa- 
lioene, 


14  C  

84 

....     25-45     .. 
....     48-49     .. 
....        L*o£ 
....       4-85     .. 
....     19-39     .. 

HeerHn. 

25*09 

2  Br 

6  H 

160 

6 

47-02 

1-90 

2  O 

16 

6-78 

4  8  

. ....     64 

19-30 

C"Bi«H«0»S<    ... 

830 

....  100-00     .. 

10000 
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OxybranUne-nticleiui  C"BrEl»0'. 

Terbromosalicylic  Acid. 

C"Bi»H»0*  =  CWBr'H'OSO*. 

Cahours.     (1845.)    Ann,  Chim,  Pkys.  13,  104;  Ann.  Fharm.  52,  339; 
J.  pr.  Chan.  35,  84;  Pharm.  Cmtr,  1845,  885. 

Fcrfnation  and  Freparaixwi,  A  mixture  of  finely  pulverised  bibro- 
mosalicjlic  acid  with  excess  of  bromine  is  exposed  to  sunshine  for  25  or 
30  days^  and  the  resolting  yellowish  crystals  washed  with  water  and 
recrystallised  from  strong  alcohol. 

Fi-operties.     Small  yellowish  prisms,  very  hard  and  friable. 

Cahours.  « 

14  C  84     ....     22*40     24*05 

3  Br 240     ....     64-00     6372 

3  H 3     ....       0-80     123 

6  0  48     ....     12-80    1100 

C"Br»H»0»   ....  376     ....  100-00    10000 

DecompagUions.  When  distilled  with  sand  and  a  small  quantity  of 
ban^ta^  it  yields  terbromocarbolic  acid  contaminated  with  a  small  (quantity 
of  oily  matter. 

When  boiled  with  nitric  acid,  it  yields  bromine-vapours  and  yellow 
crystals. 

It  is  insoluble  in  water.  *—  Its  compounds  with  ammonia,  potash  and 
soda  are  crystallisable,  but  very  sparingly  soluble  in  water.  The  ammonia- 
salt  forms  with  silver^salta  a  precipitate  of  a  deep  orange-yellow  colour. 

It  dissolves  with  tolerable  facility  in  alcohol^  very  readily  in  ether. 


ChLorine-nudeus  C'HJIH'. 

Gblorotolttol, 
C"C10^ 

Dbyillb.    N.  Ann.  Otim.  Phya^  3,  178.  —  J.  pr.  Chem.  25,  336;  abstr. 
J.  Pharm.  27,  640. 

BenaaohiM  monoehhri,  CMorobenzo4na9e. 

Toluol  is  saturated  in  the  dark  with  chlorine  gas  (p.  229);  the  excess 
of  chlorine  expelled  from  the  liquid  by  a  stream  of  carbonic  acid  gas  at 
a  temperature  between  50^  and  60^^;  and  the  liquid  distilled  till  hydro- 
chloric  acid  begins  to  escape.  The  distillate  is  purified  by  repeated 
distillation. 

Colourless,  very  thin  oiU     Boils  without  decomposition  at  170'". 

2  u 
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Deville. 

14  C   84-0    ....    66-45     6612 

01 35'4    ....    28*01 

7  H  7-0    ....       6-54     6-13 

C»^H' 1260    ....  100-00 


CTdarine^nudeus  CP*CPH». 

Hydrochlorate  of  Terchlorotoluol. 

C^*Cl*H»  =  C**Cl»H»,HCl(or  Ci*Cl»H«,Cl»  f). 

Devillb.     N",  Ann.    Pharm.  3,  178;   J,  p7\  Chem,  25,  336;   abstr. 
J.  Fharm.  27,  640. 

ffhlorhydraie  de  ehlorobenzoinUe, 

Chlorine  gas  is  passed  through  tolnol  in  bright  daylight,  as  long  as 
hydrochloric  acid  continues  to  form,  and  the  liquid  is  purified  by  a  stream 
of  carbonic  acid. 

Deville. 

14  C    840     ....     36-30     35-45 

4  CI  141-4     ....     61-10 

6  H    60     ....       2-60     2-65 

CMHK;1« 231-4     ....  100-00 

When  distilled  it  decomposes  and  gives  off  hydrochloric  acid. 


(Morim-muUm  C^KJl'BP. 

Bihydrochlorate  of  Quintichlorotolnol. 

C^Cl'ff  =  C»*Cl»H»,2HCl(or  C**CI«H»,C1*  X). 
Devillb.    he,  cU. 

Bihydrochlorate  de  eklorobenzoSnUe. 

When  chlorine  gas  is  parsed  for  a  considerable  time  by  daylight 
through  toluol,  a  thickish  liquid  is  produced  in  which  crystals  separate. 
The  liquid  is  separated  from  the  crystals,  still  further  treated  by  chlorine 
with  the  aid  of  heat,  and  purified  by  a  stream  of  carbonic  acid.  When 
distilled  it  gives  of  hydrochloric  acid. 

Deville. 

14  C    84-0     ....     24-94     2474 

7  CI  247-8     ....     73-57 

5  H  60     ....       1-49     1-63 

C"Cim» 336-8    ....  100*00 

In  Denlle's  memoir,  the  formala  assigned  to  this  compound  is  C'^I'H^  (probably 
a  misprint),  whence  Gerhardt  deduces  the  formula  Ci<H'Cl,2Cl'  {TYaiti,  3,  566).  L: 

The  compound  is  soluble  in  ether. 
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Terhydrochlorate  of  Quintichlorotoluol. 

Detille.    he.  cit 

Produced  bj  the  action  of  chlorine  on  toluol  in  daylight,  and  with 
pecaliar  rapidity  in  sunshine,  together  with  bihydrochlorate  of  quinti- 
chlorotoluol, from  which  it  separates  in  crystals.  These  are  purified  by 
recrystallisation  from  ether,  but  are  difficult  to  free  completely  from 
the  adhering  oil. 

Colourless  transparent  crystals. 

Deville. 

14  C   840     ....     22-50    2263 

8  CI  283-2     ....     75-88     75-65 

6H  60     ....       1-62     1-82 

CJ*C1«H« 373-2    ....  10000    10000 

It  ia  soluble  in  ethevy  especially  when  heated  or  under  somewhat 
increased  pressure. 

Chlorine^udeM  C"Cra*. 

Sexichlorotoluol. 

DBYnitB.    toe,  cU. 

Benzoine  sejeehlorS,  Chlorohenzoinyle^ 

When  the  mixture  of  bihydrochlorate  and  terhydrochlorate  of  quint!* 
chlorotoluol  is  distilled  in  a  stream  of  chlorine  gas,  and  cohobated  10  or  12 
times,  a  small  quantity  of  a  substance  having  a  silky  lustre  condenses  in 
the  receiver  at  the  end  of  each  distillation,  and  at  length  the  entire 
liquid  is  converted  into  this  substance.  A  large  quantity  of  hydrochloric 
acid  is  evolved  at  the  same  time.  By  pressure  between  paper  and 
recrystallisation  from  ether,  the  silky  substance  is  obtained  quite  pure. 
It  may  be  volatilised  without  decomposition* 

Deville. 

14  C 84-0     ....     28-16 276 

6  CI 212-4     ....     71-18     717 

2H 2-0      ...       0-67     0-7 

C"Ci«H2  298-4     ....  100-00    1000 

Oxyehhrine^ucUm  C**C1H»0«. 

Ghlorosaligenin. 

C'*C1H^0*  =  C"C1H'0»,2H0. 

PiRiA.    N.  Ann,  Chim,  Phys,  14,  284. — Ann.  PJuirm.  56,  60. 

ChloTOsalicin  is  treated  with  emulsin  in  the  same  manner  as  salicin 
in  the  preparation  of  salig^enin  (p.  233). 
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Crystallises  from  hot  water  in  beautiful  colourless  rhombic  tables 
which  in  external  appearance  are  nndistinguishable  from  saiigenin. 

Piria. 

14  C   840  ....  53-16     52-75 

7  H  7-0  ....  4-4S     4-64 

CI  35-4  ....  2215     22-34 

4  O  32-0  ....  20-26     2027 


I  i    II 


C^CIH^O^  ....  158-4     ....  100*00    10<H)0 

Acids  convert  it  into  a  resin. 

With  oil  of  vitriol  it  assumes  a  bright  green  colour.     It  colours  ferric 
salts  blue. 

Soluble  in  toater,  alcohol  and  ether. 


Chloride  of  Salicyl. 

C*«C1H»0*  =  C»*C1H»,0* 
Gerhari>t.     Compt,  rend.  38,  34;  Ann.  Fharm.  89,  363. — TrdiU,  3,344 
CAlorgalieyl,  Salicylehknikr. 

Mrmation  (p.  256). 

Preparation.  The  product  of  the  action  of  pentachloride  of  phos- 
phorus on  methjlsalicylic  acid,  forms,  after  a  small  quantity  of  chloro- 
phosphoric  acid  has  been  expelled  by  heatiuff  to  about  160^,  a  fuming, 
slightly  coloured  liquid,  which  cannot  be  distilled  without  decomposition, 
but  deposits  a  large  quantity  of  charcoal,  gives  off  hydrochloric  acid, 
and  yields  a  liqiiid  which  appears  to  be  the  compound  regarded  by 
Ghiozza  as  G^^H^lOSHCl  (p.  113),  and  by  Gerhardt  as  chloride  of  chlo- 
rol>enzoyI  (C^^C1H'0^,C1).  It  probably  also  contains  phosphate  of  salicyl 
(p.  256).  With  water,  it  becomes  heated  and  yields  hydroehlorio  and 
salicylic  acids.  With  wood-spirit  or  alcohol,  it  forme  methylaalicylic  or 
ethylsalicylic  acid  and  hydrochloric  acid. 


Chlorosalicylous  Acid. 

C"C1H«0*  =  C^H31H»0S0*. 

Paoenstecher.     Repert.  49,  341;  Ann.  Chwn.  Phy%.  69,  334. 

Lowio.     Pogg  36,  398. 

Dumas.    Ann.  Chim.  Phys.  69,  326 ;   Ann.  Pharm.  29,  306;  Pharm, 

Centr.  1839,  375. 
Piria.     Ann.  Pharm.  30,  169;  Pharm.  Oentr.  1889,  375. 
L5wia  &  Weidmann.     Pogg.  46,  63;  Pliarm.  Centr.  1839,  130. 
Ettlino.     Ann,  Phai^m.  35,  245. 
Bertaonini.     Ann.  Pharm.  85,  196. 

Chlortalicffh  Chlortpiroyh  chlorapiroyUgt  Sdure,  ehlorspirige  Sdmri. 

Preparation.     When  dry  chlorine  gas  is  passed  al  oifdi&ary  tempe- 
ratures into  dry  salicyl ous  acid,  the  liquid  becomes  hol^  assumes  a  yellow 
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eoloar,  gives  off  bjdrochlorio  acid,  and  solidifies  on  cooling  into  a  crys- 
talline mass,  wliich  may  be  recrystallised  from  hot  alcohol.  (Dumas, 
Piria^  Ettling),  or  snblimed  at  a  gentle  heat.  (Lowig.) 

Properties,  Beautifnl  crystalline  laminae  of  a  daszling  whiteness. 
(Lowig.)  Colourless  rectangular  tables  having  a  pearly  lustre.  Melts 
below  100^,  forming  a  colourless  liquid,  and  then  evaporates,  subliming  in 
long  needles.  Boils  at  a  temperature  not  much  below  100°,  and  sublimes 
without  decomposition  together  with  the  watery  vapours.  (Lowig.)  Has 
a  peculiar  aromatic  odour,  somewhat  like  that  of  dilute  hydrocyanic  acid 
(Lowig);  has  a  peculiar  disagreeable  odour  and  a  peppery  taste.  (Piria.) 


Dumas. 

Piria. 

&  Weidmann. 

840     .... 

53-69     ... 

53-48     ....     53-91 

52-77 

50     .... 

319     ... 

3-28     .. 

3-30 

3-86 

35-4     .... 

22-63 

22-32 

2410 

14  C 

5  H    

CI    

4  0 32-0     ....     20-49  2047     19-47 

r  "    '  ..  —  - _  _      -  .         -  —        — 

C»K:1HW  ....  156-4     ....  100-00  100  00     100-00 

IkecymposijtionB,  1.  The  vapour  may  be  set  on  fire  and  huims  with  a 
green-edged  flame.  (Piria,  Lowig.)  —  2.  By  the  action  of  chorine  it  is 
converted  into  bichlorosalicylous  acid.  (Lowig  <&  Weidmann.)  —  8.  It 
absorbs  ammoniacal  goMy  acquiring  a  yellow  colour,  and  forming  a  resinous 
mass  of  chlorosalicylimide,  while  water  escapes.  (Piria.)  —  4.  After 
boiling  with  excess  of  potash-ley,  it  is  precipitated  in  its  original  state  by 
acids.  (Piria,  Lowig.) —  5.  When  fused  at  a  gentle  heat  with  potassium 
it  exhibits  vivid  combustion,  part  of  the  acid  being  decomposed  and 
charcoal  separated,  while  the  rest  combines  with  potash  produced  in  the 
reaction.  On  dissolving  the  residue  in  water  and  adding  nitric  acid, 
chlorosalicylous  acid  is  precipitated,  and  the  liquid  retains  a  large  quan- 
tity of  hydrochloric  acid.  (Lowig.) 

Combinatums,  I.  The  acid  is  insoluble  in  water.  —  2.  It  dissolves  in 
cold  oil  of  vitriol  and  is  precipitated  without  alteration  by  water.  — 
8.  With  bases  it  forms  yellow  salts.  The  chlorosalicylites  of  the  alkalis 
are  less  soluble  in  water  [tiian  the  salicylites  ?]  •  the  solutions  impart  a 
black-blue  colour  to  ferric  salts.  (Pagenstecher,  Lowig.) 

ChlorOMlicylite  qf  Potash.  —  When  hot  aqueous  potash  of  45^  Bm. 
is  saturated  with  chlorosalicylous  acid,  the  deep  yellow  solution  deposits 
the  salt  in  red  scales  united  in  radiated  groups.  (Piria.)  —  Insoluble  in 
alcohol.  When  heated,  it  exhibits  incandescence  long  before  the  contain- 
ing vessel  attains  a  red  heat.  (L&wig.) 

ChlorosalicylUe  qf  Baryta,  —  Obtained  by  decomposing  chlorosali- 
cylite  of  potash  or  ammonia  with  chloride  of  barium.  Yellow  crystal- 
line powder.  (Piria,  Lowig.) 

LOwig  &  Wddmaim. 

BaO 76-6    ....    3419    33*01 

C"C1H*03  147-4     ....     65-81 

C"ClH<BaO< 2240     ....  10000 

Piria  found  31-92  p.  c.  baryta  and  14-98  chlorine,  agreeing  nearly  with  the  formula 
C^^ClH^BaCH  +  2Aq  which  requires  31-65  baryta  and  14-63  chlorine. 
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When  cfalorosalioylotts  acid  is  boiled  witb  excess  of  baryta-water  and 
the  excess  of  baryta  removed  by  carbonic  acid,  the  liquid  deposit^i  small 
silvery  laminsd  consisting  of  a  compoand  of  3  At  bicarbonate  of  baryta 
with  1  At.  acid  chlorosalisalicylite -  of  baryta.  (Lowig  <k  Weidmann.) 
[Instead  of  this  improbable  composition,  we  may  sabstitnte  the  fonnnla  (BaO^CO*  -t- 
UO.CO*)  +  C"ClH«BaO*  +  Aq,     (L-)] 

2  BaO    153'2  42*25 

16  C 96-0  26-47 

6  H    « 6-0  1-65 

CI    35-4  ©-76 

9  O    72-0  19-87 

(BaO,CO»  +  HO,CO*)  +  C"aH*BaO*  +  Aq  ....  362-6     100-00 

L5wig 
&  Weidmann. 

4  BaO  306-4  ....  39-83  41-66 

34  0    204-0  ....  26-62  25-71 

12  H 12-0  ....  1-56  1-60 

2  Ci 70-8  ....  9-20  9-45 

22  O    176-0  . ..  22-89  21-58 

3(BaO,HO,2CO«)  +  C"ClH<BaO*  +  C"CIH»0*....  7692     ....  10000     100-00 

Chlorosalicylous  acid  dissolves  readily  in  aqueous  bisulphite  of 
ammonia  or  potash;  the  solution  formed  with  the  aid  of  heat,  deposits 
the  resulting  compound  in  the  crystalline  form  on  cooling.  (Bertagnini.) 

The  alcoholic  solution  of  the  acid  forms  a  yellow  precipitate  with 
lead'salts,  and  greenish  yellow  with  acetate  of  copper.  (Pagenstecher, 
Lowig.) 

The  acid  dissolves  readily  in  alcohol  and  ether. 


Chlorosalicylic  Acid. 

C"C1H»0«  =  C^*H»C10»,0*. 
CAnotBB.     (1845.)     N.  Ann.  Chim.  Fhys.  13,  106. 

Acide  monochlorosalicylique. 

Formation  and  Preparation.  1.  By  the  action  of  chlorine  on  excess 
of  salicylic  acid,  a  portion  of  the  acid  therefore  remaining  undecomposed; 
it  is  difficult  however  to  purify  from  bichlorosalicylic  acid.  —  2.  Chlorine 
gas  is  very  slowly  passed  into  a  concentrated  solution  of  salicylate  of 
potash,  till  the  liquid,  which  becomes  brown,  begins  to  deposit  a  dark 
green  substance;  the  solution  is  then  decomposed  by  an  acid,  and  the 
resulting  white  precipitate  washed  with  water.  By  czystallisation  from 
alcohol,  slender  needles  are  obtained,  consisting  of  cnlorosalicylic  acid  not 
quite  pure. 
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Methylchlorosalicylic  Acid. 

C"C1H'0«  =  C?H«0,C>*C1H*0«. 

Cahours.     (1844.)     N.  Ann,   Ohm.  Phys.    10,   343;    Pharm,  Centr. 
1814,  438. 

Salicylaie  de  meikyUne  monoehlorS,  Chlortalicy^ormeiUr, 

When  methjlsalicylic  acid  is  exposed  to  the  actioD  of  a  small 
quantity  of  chlorine,  methylchlorosalicylic  acid  is  fonned.  with  rise  of 
temperature  and  erolution  of  hydrochloric  acid,  but  is  difficult  to  purify. 

Oxychlorin^-nudeus  C"CPH*0*. 

Bichlorosaligenin. 

C"C1»H*0*  =  C>H31«H*0»,2HO. 

PmiA.     N.  Arm.  Ckim.  Phys.  14,  285;  Ann.  Pharm.  5e,  60. 

Produced  in  very  small  quantity,  when  bichlorosalicin  is  treated  with 
emulsin  in  the  same  manner  as  salicin  for  the  preparation  of  saligenin 
(p.  233). 

Bicblorosalicylous  Acid. 

LbWio  &  Wbidmann.     Pogg.  46,  63;  Pharm.  C&nJtr.  1839,  130. 

Salicylous  or  chlorosalicylous  acid  treated  with  excess  of  chlorine- 
water  first  turns  yellow,  then  red,  and  ultimately  black,  the  water  also 
acquiring  a  reddish  colour.  As  soou  as  the  action  is  finished,  the  excess 
of  chlorine  is  removed  by  adding  a  few  drops  of  ammonia;  the  whole  is 
shaken  up  with  ether;  and  the  ethereal  solution  is  left  to  evaporate. 
Crystals  of  chlorosalicylous  acid  are  then  deposited,  and  the  mother-liquor 
yields  bicblorosalicylous  acid,  which  when  freed  as  completely  as  possible 
from  chlorosalicylous  acid  by  repeated  solution  in  ether  and  alcohol,  forms 
a  red,  thick,  oily  liquid,  becoming  perfectly  fluid  at  25°;  it  has  a  pungent 
odour  and  excites  tears. 


14  C    

640 

40 

70-8 

32*0 

....     44'02 
....       209 
....     3711 
....     16-78 

LSwig  &  Weidmann. 
39-84 

4  H  

2-89 

2  CI  

3706 

4  O  

20-71 

C"C12H*0«.... 

190-8 

....  10000 

100-00 

Sparingly  solable  in  water.  Dissolves  with  deep  red  colour  in  potash- 
ley.  With  baryta  it  forms  a  ruby-coloured  compound  sparingly  soluble 
in  water. 

The  acid  dissolves  readily  in  alcohol  and  ether.  (Lowig  &,  Weidmann.) 
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BichlorosalicyUc  Addt 

Gahoubb.    (1845.)    jy.  Ann.  Chim.  Phys.  13,  109;  Fharm.  CaUr. 
1845,  885. 

Frodaced  by  the  action  of  excess  of  chlorine  on  salicylic  add. 

Chlorine  ffas  is  passed  through  a  concentrated  solution  of  salicylate 
of  potash,  till  the  liqnid  which  has  become  brown  ceases  to  deposit  a 
dark  green  body;  this  snbstance  is  washed  on  a  filter  with  water  till  the 
water  mns  away  colourless,  then  dissolred  in  boiling  water  which  is 
mixed  with  ^  of  its  volume  of  alcohol  of  36^  Bm.;  and  the  needles  of 
the  potash-saJt  which  separate  on  cooling,  are  repeatedly  crystallised  from 
very  weak  spirit  till  they  become  colourless.  These  crystals  are  then 
dissolved  in  water;  the  solution  mixed  with  hydrochloric  acid;  and  the 
resulting  white  precipitate  dissolved  in  boiling  alcohol  of  82  per  cent.: 
the  solution  on  cooling  yields  the  acid  in  needles  or  in  scales,  or  by 
spontaneous  evaporation,  in  hard,  well  formed  octohedrons. 


14  C    84*0 

....    40-62    ... 

•  •••          V*    mTm          ti* 

•  •••               &     trO          ••• 

•  .••          *W*Z1           ••• 

Cahoar&i 
40»?6 

2  a  70-8 

4  H   4-0 

34-28 

2-09 

6  O   48-0 

22-93 

Ci*CPH*0« ....  206-8 

....  100-00    ... 

10000 

The  acid  distilled  two  or  ihree  times  with  sand  and  a  small  quantity 
of  baryta  or  lime,  is  completely  resolved  into  carbonic  and  bichlorocar- 
bolic  acids.  It  dissolves  gradually  in  boiling  nitric  acid  and  deposits 
beautiful  yellow  lamlnss  on  cooling. 

Combinationi.  The  acid  dissolves  sparingly  in  boiling  water  and 
crystallises  in  slender  needles  on  cooling.  It  dissolves  in  gently  heated 
WofvUriol,  and  separates  partially  as  Sxe  liquid  cools. 

iichlaroaalicplate  cfAnufnonia  is  sparingly  soluble  in  water. 

Aeid  Bichlorosalicifate  of  PoUuk.  —  Greyish  white  needles  very  m«oh 
resembling  methylbichlorosalicylic  acid. 


KO 47-2 

14  C    840 

2  CI  70-8 

3H  3'0 

6  O    40-0 


C"CPH»KO« 2450 


19-27    19-24 

34-29 

28-90    28*39 

1-21 
16-33 


...  100-00 


The  acid  forms  reddish  precipitates  with  lead  and  silver  salts, 
li  dissolves  very  readily  in  alcohol,  still  more  in  etker. 
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Hethylbicblorosalicylic  Acid. 

CP«C1»H«0«  =  C»HH),C»*C1*H»0». 

Paoctbr.     (1843.)    N,  J.  Pharm.  3,  275;  J,  pr,  Chem.  29,  467;  Ann, 

Pharm,  48,  66. 
Cahours.     N.  Ann.  Chim.  Phys,  10,  343. 

Biekhnaliejflformetter, 

When  chloriDe  gas  is  passed  into  metbylsalicylio  acid  till  the  action 
ceases,  a  yeUowish  crystalline  mass  is  formed,  consisting  of  methjlbichlo- 
Tosalicylio  acid  mixed  with  a  small  quantity  of  liquid  raethylchlorosalicy- 
lic  acid.  By  crystallisation  from  boiling  alcohol,  the  bichlorinated  acid  is 
obtained  in  colourless  rhombic  tables  (Procter),  in  needles  (Cahours). 
Melts  at  104°  (Procter),  at  about  100°  (Cahours),  and  crystallises  on 
cooling.  Volatilises  without  decomposition  at  a  stronger  heat  (Cahours), 
and  suolimes  a  little  above  its  melting  point  in  rhombic  crystals* 


iA  r* 

96'0 

..M     4o*4o     ••• 
....    82-06    ... 

Cahonn. 
.....    43-41 

2  CI  

70-8 

32-15 

6  H   

6-0 

2-98 

6  0   

48*0 

21-46 

C»«C1«H«0« 

220-8 

....  lOO'OO    ... 

10000 

The  acid  bums  with  a  yellowish  flame. 

It    dissolves    slowly  in    ammonia,   forming  a    chlorinated    amide. 

i Cahours.)  When  ammoniacal  gas  is  passed  over  the  acid  for  several 
lOurs,  it  turns  grey.  The  product  washed  with  water, — which  then 
becomes  yellowish  and  precipitates  a  solution  of  silver, — and  afterwards 
dried  and  dissolved  in  hot  alcohol,  crjrstallises  on  cooling  in  yellow 
laminae  which  dissolve  in  potash  without  evolution  of  ammonia.  Acids 
precipitate  from  the  solution  a  white  substance  which  appears  to  be 
chlorososalicylimide.  (Procter.) 

The  acid  is  not  altered  by  chlorine  in  sunshine  When  distilled  with 
cyanide  of  mercury,  it  yields  a  compound  in  which  the  chlorine  is  replaced 
by  cyanogen. 

It  is  insoluble  in  water.  It  dissolves  without  decomposition  in  cold 
potash^ley,  and  may  be  reprecipitated  by  acids. 

It  dissolves  in  alcohol  and  ether» 


Efhylbichlorosalicylic  Acid. 

C»CPH»0«  =  C*H«0,C"CPHW. 

Cahours.   (1849.)   29.  Ann.  Chm.  Phy$.  27,  461;  Ann.PhaTVUtA,2\^) 
J.  pr.  Chem.  49,  231. 

BieMoro9alicylvin€9i4r. 


SCO  TOLUENE;    NITRONUCLEtS  C"XH7. 

Ethylsalicylio  acid  heated  in  the  water-bath  is  saturated  with 
chlorine  gas,  the  product  ultimately  solidifjring,  and  the  solid  mass  is 
pressed  between  paper  and  twice  crystallised  from  alcohol. 

Colourless  plates  having  a  strong  lustre « 

Cahonrs. 

18  C    108-0  ....  45-95     46-72 

2  CI  70-8  ....  30-21     80-41 

8  H   8-0  ....  3-41     3-44 

6  0    48-0  ....  20-43     2043 

C»C1*H^« 234-8    ....  100-00    10000 


Nitrotoluol. 

C**NH'0*  =  C"Xff . 

Dbtillb.    (1841.)    N.  Ann,  Chim.  Phy,  3,  170;  J*pr.  Cftem.  25,  341; 

Pharm.  Centr.  1842,  198. 
Gl^ard  k  BouDAULT.     N,  J.  Pharm,  6,  250;  Cfympt.  rend,  19,  505; 

J.  pr,  Chem.  33,  459;  Pharm.  Centr.  1844,  156. 
MusPRATT  &  HoFMANN.    Ann.  Pharm.  SB,  221  and  224. 

Nitroioluene,  Prtmitrobenzoene,  Kiirobenzoenase,  Nitrodraeyl,  Niirotoluide, 
Nitrotole. 

PreparcUum.  Toluol  is  poured  by  drops  into  fuming  nitric  acid 
which  is  kept  cool,  the  addition  of  the  toluol  being  continued  as  lonff  as 
it  dissolves  immediately  (Deville),  or  fuming  nitric  acid  is  poured  into 
toluol  till  the  latter  is  completely  dissolved  (016nard  <&  Boudault),  and 
the  clear  red  liquid  is  mixed  with  a  large  quantity  of  water,  which 
separates  the  nitrotoluol  in  the  form  of  a  red  liquid;  it  may  be  decolorised 
by  washing  with  water  and  repeated  distillation. 

Properties.  Nearly  colourless  liquid  (Deville) ;  amber-coloured 
(Olenard  &  Boudault.)  Sp.  gr.  M80  at  165''.  (Deville.)  Smells  like 
bitter  almonds  (Deville)  and  benzol  (Gl^nard  &  Boudault.)  Its  taste 
is  very  sweet,  with  a  somewhat  pungent  aftertaste.  Boils  at  225"^ 
(Deville);  at  230°  (E.  Kopp,  Compt.  chim.  1849,  149);  at  220**  to  225* 
(Wilson,  Ann.  Pharm. 77,  216).    Vapour-density  =  4*95. 


14  C  

7  H  

84 

7 

....    61-31     .. 

6-11 
....     10-22     .. 
....     28-36     .. 

Derille. 

61-18 

5*26 

N  

4  O  

....     14 
32 

10-75 

22-81 

C"NH70<  ... 

137 

....  100-00     .. 

100-00 

Isomeric  with  bensAmic,  anthranilic,  and  lalicyhmic  acids. 

Decom-poeUwM  1.  Each  time  it  is  distilK'd,  it  leaves  a  residue,  and 
yields  a  distillate  containing  more  carbon  and  less  nitrogen  than  the  pre- 
ceding; hence  it  must  only  be  distilled  with  water  and  dried  over 
chloride  of  calcium.     (Gl^nard    k    Boudault)     The    vaponrs    paf^ed 
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through  a  red-hot  tube  filled  with  pieces  of  glass^  remain  undecomposed 
at  a  moderate  heat;  but  a  stronger  heat  decomposes  them,  producing  a 
deposit  of  black  soot.  (Mnspratt  &  Hofmann.)  —  2.  The  compound 
bums  with  a  sooty  flame^  emitting  the  odour  of  gum  benzoin.  —  3.  It 
dissolves  with  decomposition  in  aqueous  potash,  forming  a  red  solution 
(Deyille),  more  quickly  in  alcoholic  potash,  forming  a  black  liquid. 
(Ritthausen,  J.  pr.  Chem,  61,  114.)  Hydrochloric  acid  added  to  the 
potash-solution  throws  down  a  brown  powder.  When  the  solution  in 
alcoholic  potash  is  distilled,  there  passes  over,  after  the  alcohol,  a  reddish 
oil^  probably  analogous  to  azobcnzide  (Peville),  containing  aniline  and 
azobenzoene.  (Muspratt  &  Hofmann.) — 4.  The  yapour  passed  over 
red-hot  baryta  is  resolved  into  aniline  and  carbonic  acid.  (Muspratt  & 
Hofmann) : 

C"NH70<  .  C^R7  +  2C0». 

5.  With  fuming  sulphuric  acid  it  forms  nitrosulphotokio  acid 
C^XH'S»0;.  (Church,  PhU.  Mag.  [4],  9,  256.)  — 6.  By  boiling  with 
an  alcoholic  solution  of  sulphite  of  ammonia,  it  is  converted  into  the 
ammonia-salt  of  thiotoluic  acid,  C^^NH^H)*.  (Hilkenkamp,  Ann,  Pharm, 
95,  86.)  —  7.  With  hydrosnlphate  of  ammonia  it  yields  toluidine. 
It  dissolves  with  great  facility  in  alcohol  and  dher. 


mtro^nudeiu  C"X»H«. 

Binitrotoluol. 

C"N»HnD«  =  C"X*H«. 

Dbyillb.     N,  Ann.  Chim.  Phys.  3,  175;  /.  pr,  Chem,  25,  341;  Pharm. 

.  Cewtt'.  1842,  199. 
Cahours.     Oompt  rend.  24.  555. 

Bhtitrotoluene,  Binilrobenzoene,  Niirobenzotn^e. 

Produced  by  boiling  toluol  for  a  considerable  time  with  fuming  nitric 
acid  (Deville)  or  by  treatini(  it  with  nitrosulphuric  acid.     (Cahours.) 

Crystallises  from  alcohol  in  long  needles  having  a  strong  lustre,  and 
in  prisms  belonging  to  the  right  prismatic  system.  Melts  at  71^  and 
solidifies  in  a  radiated  mass  on  cooling.  Very  hard  and  brittle.  When 
strongly  heated,  it  gives  off  vapours  which  form  a  sublimate  on  the 
neighbouring  part  of  the  vessel.  Boils  at  300%  becoming  coloured  and 
leaving  a  considerable  residue. 


14  C 

....     84 

....     46-16     .. 
....     15-39    ... 
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Deville. 
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Its  solution  in  potash  yields  a  red-brown  powder  on  the  addition  of 

hydrochloric  acid.     (Deville.) 

With  hydrosnlphate  of  ammonia  it  forms  nitrotoluidine.     (Cahours.) 
It  dissolves  but  sparingly  in  water,   even  when  acciduiated   with 

nitric  acid. 
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Chrysanisic  Acid. 

C"N»H*0"  =  C"X»H»,0». 

Cahours.   (1849.)    Campt.  rend.  28,  385;  N",  Ann.  Chm,Phy9.  27,  454; 
J.  pr.  Ghent.  49,  274j  Pkarm.  Centr.  1849,  309. 

Formation.  By  the  action  of  famiug  nitric  acid  on  anisic  acid, 
binitranlBol  and  temitranisol  being  fonned  at  the  same  time. 

FreparaHcn.  When  1  pt.  of  perfectly  dry  anisic  acid  is  very  gently 
boiled,  for  half  or  three-quarters  of  an  hoar,  with  2^  pts.  of  faming 
nitric  acid,  and  the  somewhat  thick  liquid  is  mixed  with  20  times  its  bulk 
of  water,  a  yellow  oil  separates  out,  which  suou  coagulates  into  a  solid 
mass  consisting  of  chrysanisic  acid  mixed  with  bi-  and  ter-nitranisol.  This 
mixture,  in  the  form  of  fine  powder,  is  washed  on  a  filter  with  ammonia 
diluted  with  two  or  threo  times  its  bulk  of  water,  whereby  the  acid  is 
extracted ;  the  ammoniacal  liquid,  after  being  evaporated  to  one-third, 
yields  on  cooling  brown  needles  of  Uie  ammoniadsalt.  These  crystals  are 
dissolved  in  water;  the  solution  mixed  with  dilute  hydrochloric  add;  the 
separated  yellow  flakes  are  collected  on  a  filter,  repeatedly  washed  with 
cold  water,  dried  between  bibulous  paper,  and  dissolved  in  hot  alcohol; 
and  the  scales  which  crystallise  from  the  solution  on  cooling,  are  dried. 

Small  golden-yellow  rhombic  tables.  The  acid  melts  when  cautiously 
heated  and  solidines  in  the  crystalline  form  on  cooling;  at  a  stronger 
heat,  it  emits  a  yellow  vapour  which  condenses  in  small  crystalline  sciues 
having  a  strong  lustre. 


14  C  

3  N 

84 

42 

....     u4-57 
....     17-28    ... 
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Cahours. 
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10000 

laomar&B  with  ternitraiiisoU 

DecompotUions.  1.  When  boiled  with  strong  nitric  acid,  it  is  converted 
into  picric  add.  — 2.  Distilled  with  aqueous  chloride  of  lime,  it  yields 
ohloropicrin.  —  3.  By  boiling  with  potash,  it  is  converted  into  a  brown 
substance. 

Oombinationa.  It  is  not  perceptibly  soluble  in  cold  water,  and 
dissolves  but  sparingly  in  hot  water«  crystallising  as  it  cools. 

ChrysaniscUe  of  Ammonicu  —  The  solution  of  the  acid  m  dilute 
ammonia,  evaporated  over  the  water-bath,  yields  on  cooling,  small  brown 
needles  having  a  strong  lustre.  Finer  crystals  are  obtained  by  spon« 
taneoiis  evaporation  of  the  solution. 


J 
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14  C  

•«••••       o4       ••(«       A£  vm       ••• 
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ChryBaniuEte  qf  Potash,  —  Obtained  bj  exactly  saturating  the  acid 
with  potash.     Very  easily  soluble. 

The  ammonia-salt  produces  in  solutions  of  zinc-salts  a  pale  yellow 
precipitate;  with  nitrate  of  ocbalt,  a  greenish  yellow  gelatinous  precipi- 
tate; with  nitrate  of  lead^  a  copious  deposit  of  chrome-yellow  flakes; 
with /0ri*u;  salts  a  pale  yellow,  with  cupt'io  salts  a  greenish  yellow,  gela- 
tinous precipitate;  and  with  mercuric  chloride,  yellowish  red  flakes, 
which  in  dilate  solutions  appear  after  a  time  only. 

CfhryBonigate  of  Silver,  —  The  ammonia-salt  forms  with  nitrate  of 
silTer,  beantiful  yellow  flakes,  whioh  must  be  washed  with  water  and  dried 
in  racuo. 

Cahovrs. 

14  C  84  ....  24-10  23-97 

3  N  42  ....  12-00 

4  H 4  ....  1-14  1-20 

Af 108  ....  30-85  30-90 

14  0  112     ....    31'91 

C"N»H*AgO"  350    ....  100-00 

Chrysanisic  acid  dissolves  but  very  sparingly  in  cold  aleohd,  but  so 
abundantly  in  hot  alcohol  that  the  liquid  solidifies  on  cooling.  It  dis- 
solves in  aher  e^>ecially  if  hot,  and  crystallises  in  shining  laminsB  when 
the  solution  evaporates. 


Ghrysanisate  of  Ethyl. 

The  alcoholic  solution  of  the  laoid  is  Mtoiatod  with  di^  hydrodiloric 
^^  P^p  gently  boiled  for  «ome  Ume  and  then  mixed  with  water;  the 
resulting  precipitate  is  washed,  first  with  ommoniaoal,  afterwards  with  pure 
water,  Uien  dissolved  in  boiliog  alcohol;  and  the  solntion  is  left  to  oooL 

Tmnepareot  crystaHiae  laminaa  of  %  spleadid  goldea  jrelloiw  odoor^ 
Melts  at  about  lOO''. 


Cahotirs. 

18  C  .... 

loe 

....     39-85 

39-65 

3  N .... 

42 

....     15-49 

15-27 

9  u  •<•• 

••...«*^M                 V 

^      3-32 

«..*..M         tf-OO 

14  O  .... 

112 

....     41-34 

41-75 

CMWHK)"  ....  271     ....  lOO^OO     100-00 

Soluble  in  warm  ether. 
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OxynUriMiuclem  C"XH»0». 

Nitrosalicylous  Acid. 

Pagbnstecher.     (1834.)    Eepert.  49,  337;  Ann.  Chim,  Fhys.  69,  331; 

Fharm.  Oentr.  1835,  137. 
Lowio.     Pogg.  36,  894;  Pharm,  Centr.  1836,  61. 
L5WIO  &  Weidmann.     Pogg.  46,  57;  Pharm.  Centr.  1839,  131. 
Hbbrlein.    J.  pr.  Chem.  32,  70;  Phaitn.  Centr.  1844,  600. 
Bbrtagnini.     Ann.  Pharm.  85,  196. 

Niirasetiieide,  Nitrotpiroylie  aaidf  NitrotpiroiUHure,  8pMa&dlpeier9aure, 
Spiroylidure  (LOwig). 

Formation  and  Preparation,  Salicjloas  acid  is  heated  with  mode- 
rately strong  nitric  acid  not  in  excess,  and  the  crystalline  mass  which 
separates  on  cooling  is  recrystallised  from  alcohol. 

Properties,  Golden  yellow  transparent  needles.  Nearly  inodorous; 
tastes  but  slightly  at  first,  but  afterwards  produces  irritation  In  the  throat 
and  coughing.  Melts  when  heated  and  solidifies  in  the  crystalline  state 
on  cooling ;  at  a  high  temperature  it  sublimes  partly  undecomposed, 
leaving  a  small  quantity  of  charcoal.  Colonrs  litmus  paper  deep  yellow, 
not  red.  The  solutions  produce  a  permanent  yellow  stain  on  the  skin 
and  nails. 

L9wig.     Uimg  &  Weidmann. 

14  C 84  ....  50-73     51-05     49-16 

N 14  ....  8-39  8-43 

5H 5  ....  2-96     3-46     3-42 

8  0 64  ....  87-92  38-99 

C"NH»0« 167     ....  100-00  100  00 

Isomeric  with  nitrobenzoic  acid. 

Decomposition.  1.  Heated  for  some  time  with  nitric  acid,  it  forms 
picric  acid.  —  2.  Potassium  very  slightly  heated  with  the  acid  over 
mercury,  decomposes  it  with  the  most  vivid  combustion,  attended  with 
destruction  of  the  vessel,  the  product  being  a  mixture  of  carbonate  and 
salicylite  [)  L.]  of  potash.  (Lowig.^  —  3.  The  alcoholic  solution  sata- 
xated  with  ammonia  and  snlphurettea  hydrogen,  acquires  a  dark  brown- 
red  colour;  water  precipitates  from  it  only  a  few  flakes;  but  hydrochloric 
acid  throws  down  a  copious  red-brown,  resinous  precipitate,  which,  after 
being  several  times  dissolved  in  alcohol  and  ether,  and  then  dried  over 
the  water-bath,  contains  33  or  34  per  cent,  of  sulphur.     (Heerlein.) 

Combinations.  The  acid  absorbs  moisture  from  the  air,  acquiring 
thereby  a  deep  yellow  colour.     It  dissolves  but  sparingly  in  water. 

It  dissolves  abundantly,  with  the  aid  of  heat,  in  aqueous  bisulphite 
of  aunnonia,  potash  or  soda.  The  compound  with  bisulphite  of  ammonia 
does  not  appear  to  crystallise;   the  compound  with  bisulphite  of  suda 
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separates  on  cooling  from  a  wann  solution,  in  aggregated  golden-yellow 
needles^  which  are  soluble  in  water,  bat  insoluble  in  alcohol.  The  potash- 
compound  appears  to  be  more  soluble.     (Bertagnini.) 

The  nitrosalicylites  are  yellow  or  yellowish  red.  They  detonate 
Tiolently  when  heated^  leaving  a  residue  of  oxide  or  carbonate. 

NiiromUcyliU  of  Ammonia.  —  The  acid  dissolves  abundantly  in 
ammonia.  The  dark  blood-red  solution  leaves  when  evaporated  a  dark 
yellow  residue,  which  immediately  gives  off  ammonia  when  treated  with 
potash  (Pagenstecher,  Lowig),  and  when  heated  in  close  vessels,  yields  a 
small  quantity  of  ammonia  and  an  oily  distillate.     (Lbwig.) 

1)1%  fixed  cMcUis  combine  readily  with  the  acid,  forming  dark  yellow 
solutions,  which,  when  evaporated,  leave  small  crystals  soluble  in  alcohol 
but  insoluble  in  ether.  (Lowig.)  The  sodc^scdt  yields  by  evaporation^ 
delicate  saffron-coloured  needles  having  a  silky  lustre. 

Nitro9aZicylUe  of  BaryUu  —  By  dissolving  the  acid  in  baryta- water, 
precipitating  the  excess  of  baryta  oy  carbonic  acid,  and  evaporatiqg  the 
reddish  yellow  filtrate,  this  salt  is  obtained  in  reddish  yellow  crystaJUae 
laminne,  soluble  in  water. 

At  100^  L5wig  &  Weidmann, 

BaO 76-6     ....    31-32     32*9 

C"NH*07 168-0     ....     68-68 

C"NH«Ba08....  244-6     ....  100-00 

NUraaalieylite  of  Lead.  —  Neutral  acetate  of  lead  mixed  with  the 
baryta-salt  forms  a  dark  yellow  precipitate;  the  filtrate  has  an  acid 
reaction. 

At  100*.  Uimg  &  Wddmann, 

9  PbO  1006-2     ....    85-69    ........     84*73 

C"NH*07 1680     ....     14-31 

C"NHW,9PbO 1174-2     ....  10000 

The  solution  of  the  soda-salt  forms  a  light  green  precipitate  with 
copper-salts  and  colours  ferric  salts  cherry-red.     (Pagenstecher^  Lowig.) 
The  acid  dissolves  readily  in  akokol  and  ether^ 


Nitrosalicylic  Acid. 

C"NH»0"  =  C"XH"0»,CH. 

FouRCRQY  8c  VAuauBLiN.     (1806.)    Ann.  Ohim.   45,  dOd--ir.  &eAZ. 

2,  236. 
Ghevreul.    Ann.  Chim.  72,  131. 
Buff.    Sckw.  51,  38;  54, 163. 
DuHAS.    Ann^  Chim.  Phye.  63,  270;  Ann.  Fhaa'Tn.  9,  79;  Pogg.  29,  96. 

—  N.  Ann.  Chim.  2,  224  ;   Ann.  Pharm.  39,  350;  J.  pr.  Chem. 

24,  2H. 
Marchand.     J.  pr.  Chem.  26,  385;  Pharm.  Centr.  1842,  883. 
Procter.     N.  J.  Pharm.  3,  285;  Pharm.  Gentr.  1843,  700. 

VOL.   XII.  X 
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€ABons&    N.  Amu.  CJUm.  Phy^  7s  225 ;   Ann.  Pharm.  46,  61^  «/.  pr. 

Chem.  2d,  i9S. 
PiRiA.     Anfi.  Pharm,  56,  85. 

Gerhardt.    j^.  Ann.  Ghim.  Phyg.  7,  225;  J.  pr   Chem.  2«,  84. 
Stenhouse.     Phil.  Mag.  J.  38,  2Z\yAnn.  Pharm.  70,  258;  J.  pr.  Ckgrn. 

45,  192;  Pharm.  dentr.  1848,  829. 
H.  Majos.    Das  chem.  Laboratarium  dtr  Unh.  ChrMoMkia.  1854,  b.  84. 

Ohemrstd'9  Voiaiile  acid  from  Indigo,  or  ArtifitUl  Bitter  with  mkumMm  ^  Mid, 
Jndigotic  add.  Artificial  Indigotie  aeid,  Anilie  acid,  Nitroumdie  aeid,  A$Ui$alp0ter' 
sUure,  Nkroipiroylie  aeid,  AniloHe  acid. 

Discovered  by  Fonrcroy  &  Vanqaelin  wid  regarded  as  benzoic  acid.  First  more 
accurately  investigated  by  Buff  (1827). 

Fo}*matum.  1.  Bj  the  action  of  bot  and  moderately  dHate  nitric 
acid  on  indi^o-blue.  (Foarcroy  &  Yaaquelin,  Chevreul.)  —  2.  By  the 
action  of  fuming  nitric  acid  on  salicylic  acid.  (G^rhardt.)  —  3.  By  the 
action  of  cold  dilute  nitric  acid  on  salicin,  with  simultaneons  formation  of 
helicin,     (Piria,  Major.) 

Preparation.  1.  Powdered  indigo  is  gradually  added  to  a  boiling 
mixture  of  I  pt.  fuming  nitric  acid  and  10  to  15  pts.  of  water,  as  lon^ 
as  any  o volution  of  gas  is  thereby  produced  {with  a  stronger  acid,  as 
Chevreul  need  it,  large  quantities  of  picric  acid  and  artificial  tannic  acid  are 
produced);  the  liquid  is  then  boiled  for  a  while,  the  water  being  renewed 
as  it  evaporates,  aad  filtered  hot;  the  brown-red  reeidae  containing 
undeMComposed  indigo,  a  brown- red  substance  (smaller  in  quantity  as  the 
indigo  is  purer^  and  nitrosalicylic  acid,  is  repeatedly  boiled  with  pore 
water  and  ultimately  with  water  containing  nitric  acid  to  extract  the 
nitrosalicylic  acid;  and  the  united  yellow  filtrates  are  left  to  cool.  The 
flakes  of  impure  nitrosalicylic  acid  which  separate  on  cooling  are  pressed 
and  dissolved  in  bot  water;  the  oily  drops  which  rise  to  the  surface  are 
removed  by  means  of  bibulous  paper;  the  warm  solution  is  decanted  from 
the  impurities  which  have  sunk  to  the  bottom  (from  which,  however,  a 
considerable  quantity  of  nitrosalicylic  acid  may  still  be  extracted  by  hot 
water),  and  then  left  to  cool;  the  nitrosalicylic  a<»d  which  has  eryatallised 
in  needles  is  dissolved  in  a  large  quantity  of  hot  water;  and  carbonate  of 
lead  is  gradually  added  to  the  solution  till  oarbonic  acid  is  no  longer 
evolved  from  it,  and  the  liquid  remains  turbid  after  the  brown  film  which 
forms  on  each  addition  has  been  removed  (if  an  excess  of  carbonate  of 
lead  is  added,  a  basic  lead-salt  is  precipitated  together  with  a  lead- 
compound  of  the  resin  with  which  the  acid  is  contaminated.)  The  warm 
filtrate  becomes  turbid,  and  after  a  few  minutes  deposits  red  drops  of 
liquid,  and  the  solution  decanted  therefrom  deposits,  after  12  hours,  a 
rather  large  quantity  of  nitrosalicylate  of  lead,  which  may  be  recrystal- 
lised;  the  mother-liquor  still  yields  a  considerate  quantity  of  salt.  On 
decomposing  the  warm  aqueous  solution  of  the  lead-salt  with  sulphurjo 
acid,  nitrosalicylic  acid  csystallises  from  the  liquid  in  needles  having  a 
faint  yellowish  tint.     Perfectly  colourless  needles  are  obtained  by  decern- 

Sosing  the  turbid  solution  of  the  lead-salt  with  nitric  acid.     (Chevreul^ 
iuff,  Marchand.) 

2.  Fuming  nitric  acid  is  poured,  with  constant  stirring,  npon  salicylia 
acid  contained  ia  a  vessel  surrounded  by  cold  water,  till  fresh  additions 
of  acid  produce  no  further  action,  and  the  reddish  yellow  resinous  maaat 
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tbufl  produced  is  washed  with  cold  water,  dissolved  in  boiling  wiater,  and 
left  to  orystallke  by  cooliug.     (Qerhardt,  Marcfaand.) 

3.  Methjlnitrosalicjlic  acid  is  decomposed  by  boiling  with  potiaeh, 
the  brown-red  liquid  snpersatarated  with  weak  hydrochloric  acid^  and 
the  separated  flakes  of  the  acid  crystallised.     (Galionrs.) 

4.  When  one  pt.  of  pulverised  salicin  is  shaken  up  with  10  pis.  of 
nitric  add  of  SB""  Bm.  till  the  whele  is  dissolve,  amd  the  solution  is  left 
to  stand  in  a  stoppered  bottle  at  a  temperature  of  10°  to  15^,  it  deposits 
crystals  after  a  while,  the  quantHy  continuing  to  increase  for  more  than 
a  week;  they  dissolve  for  the  most  part  in  ether,  leaving  a  residue  of 
helicin.  The  ethereal  solution  yields,  by  evaporation,  cr3rstals  of  nitro- 
salicylic  acid  having  a  faint  yellowish  colour.  (H.  Major).  PirU,  by 
treating  salicin  in  the  same  manner  in  open  vessels  obtained,  together  with  helicin,  only 
traces  of  nitrosatioylic  (anilotic)  add. 

FroperUes.  Colourless  needles  having  a  bitter,  rough,  somewhat 
acid  taste,  a  slightly  sour,  pungent  odour  and  feeble  acid  reaction. 
(Chevreol,  Buff.)  Melts  when  gently  heated  and  crystallises  in  six-sided 
tables  on  cooling.     Sublimes  even  at  a  gentle  heat,  and  if  the  heat  be 


lied, 


carefully  applied,  may  be  completely  volaUlised  without  decomposition. 

Saff.  Domas.      Gerhardt.      Cahonrs. 

14  C  84  ....  45-90  ....  4627  ....  4573  ....     4532     ....     4555 

N  ., 14  ....  7-66  ....  7-48  ..*  778  7*55 

6  H  ....  5  ..«  2-73  ....  2-11  ....  2*76  ....      2*83    ....      2*98 

10  O  80  ....  43-72  ....  4414  ....  4373  4392 


i^p- 


C*<NHK>».«.  18S    ....  M)0-00  ....  1-00-00  ....  WO'OO                              IQO'OO 

Mar-ehand. 

a.  bf                  c,                  d, 

Q 45-49  ....    45-27     ....     4588  ....    45*88 

^i>a»  ............  /  Of      ....       /  oy  ...«        0  I  if 

H {I-75  ....      2-94     ....      2-76  ....      281 

O  .^ 44-12     ....     48-67  ....     4S'«1 


•*»^^^m-»»*— 


100-00     ....  100-00     ....  10000 

The  acid  «nsBysed  by  Baff  and  by  Dumas  was  prepared  from  indigo.  Marchand 
dried  his  acid  «.at  the  tomperatare  of  the  air  ;  6  at  150*  and  e  at  230* ;  d  was  prepared 
from  salicylic  add ;  so  likewise  was  that  which  (verhardt  analysed.  Cahonrs  prepared 
his  scid  from  oil  of  wintergreen. 

DeoompodUoM,  1.  The  acid  ^sufiWs  partial  deoomposiiJoa  when 
quickly  heated,  giving  off  carbonic  acid  and  nitrogen,  and  leaving  a 
large  quantity  of  charcoal,  which  quickly  burns  away  in  contact  with  the 
air.  (Ohevrenl.)  —  2.  Heated  in  4^e  air^  it  takes  Sre  very  readily  and 
bums  with  a  very  sooty  ftsme-  (Buff.)  — 3.  The  dry  acid  is  not  dlecom- 
posed  by  chlorine  gm.  (Buff.)  —  Chlorine  gas  passed  into  the  hot 
aqueous  solution  converts  it  in  a  few  days  into  chloranil,  (Stenhonse.)  — 
4.  Boiled  with  chlorate  of  potash  and  hydrochloric  acid,  it  immediately 
yields  ehloranil  and  carbonic  acid.  (Stenhonse,  Hofmann.)  Boiled  with 
chloride  of  lime,  it  yields  in  a  few  minutes  chloropicrin  (but  not  under 
J  00'').  (Stenhouse,  Ann.  Pharm.  78,  5.) —  5.  Strong  nitric  acid  decom- 
poses nitrosalicylic  acid  by  boiling,  into  oxalic  and  picric  acids.  (Buff.) 
—  6.  Hot  oil  of  vUriol  forms  a  brown  solution  from  which  water  throws 
down  brown  ^akes.  —  7.  In  eontaet  with  nascent  hydrogen,  the  acid  dis- 
solves in   water^  forming  a  blood-red  solution,   which  after  a  while 

X  2 


^    I 
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depoflits  parple-recL  flakes.  (Buff.)  —  8.  When  boiled  with  hydroeul- 
phate  of  ammonia^  it  is  rapidly  deoomposed  in  a  similar  manner  to  nitro- 
naphthalin.     (Piria.) 

CoinMnaiAani*    a.  With  Water, 

HydraUd  Nitrosalicylie  acid.  —  Coloorless  needles  (Cfherrenl,  Bnff); 
if  the  hydrate  has  a  yellowiah  tint  Khile  moist,  it  is  ooataminated  with  picric  acid. 
(Dumas.)  Bj  exposure  for  some  time  to  dry  air,  it  loses  2  At.  water;  in 
yacno  at  100°,  it  gires  off  10*72  p.  c.  and  at  160°,  11*6  p.  o.,  a  portion  of 
the  acid  evaporating  at  the  same  time.  (Marohand.)  (Calculation  giTea  for 
2  At.  water  of  crjBtallisation,  a  loss  of  8*95  p.  c.) 

CryBtamied.  ^  Marchand.  ^ 

14  C 84  ....  41-79  4274     ....     41-43 

N 14  ....  6-96 

7H    7  ....  3-48  3»67    ....      3*57 

n  0 96  ....  47-77            

CMNH'QW  +  2Aq  ....  201     ....  100*00 

a  was  prepared  from  indigo,  b  from  salioylic  acid. 

Agu60U»  yitroaalicyUc  add,  —  The  acid  dissolves  in  1000  pts.  of  cold 
water,  and  in  all  proportions  of  hot  water.  The  solution  is  colourless. 
(Buff.) 

h.  With  i?a«;«.  — The  neutral  nitrosalio;^Utes  are  C^XH^MK)*;  tfaej 
are  mostly  yellow,  take  fire  when  heated,  without  actual  detonation,  and 
bum  like  gunpowder.     They  redden  ferric  salts  strongly. 

NitroMlicylaJte  of  Ammonia,  —  The  acid  is  saturated  with  ammonia 
and  the  hot  saturated  solution  abandoned  to  spontaneous  evaporation. 
Beautiful  goldon -yellow  or  orange-yellow  needles.  Anhydrous,  gives  off 
ammonia  when  hetited,  but  afterws^rds  the  free  acid  sublimes. 


14  C 

2N    ... 

••••••a             04 

28 

•  •••         J»  *         ••< 

....     40     ... 

Dnmas. 

421 

13-7 

4-1 

40-1 

Mardiand. 

....    41-80 
....     14-34 

8H   ... 

8 

4-06 

10  0    ... 

80 

....    39-80 

C"XH*C 

NH*)0«. 

200 

....  100    ... 

100-0 

...    100-00 

Niiroiolicylate  of  PoUuh,  —  When  the  acid  is  dissolved  in  aqueous 
potash  (if  not  quite  pore  it  colours  the  liquid  brown),  ftnd  the  solution  evaporated. 
It  solidifies  in  a  silky  crystalline  web,  which,  when  washed  with  cold 
water  and  pressed,  yields  light  yellow  crystals.  The  salt  dissolves  readily 
in  boilinff  water^  spariiigly  in  cold  water  and  in  alcohol.  (Marohand.) 
ChevreuT  obtained  the  salt  in  red  crystals  j;  B(i^,  ip  orange-yellow 
peedles. 

Marohand. 

KO 47-2    ....    21-34     21-3^ 

CMNH<0»  1740    ....     78-66 

C"XH*KO»  ........  221'2     ....  10000 
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NUroscUicylaU  of  Soda.  —  Yellow  oiyBtala  Bolable  in  water. 

NiiroMlicylcDte  of  Baryta,  —  a.  Neutral,  —  1 .  Obtained  bj  continaons 
heating  of  the  salt  h.  (Marcband.)  2.  By  boiling  h  with  barjta-water. 
(Marchand.)  —  3.  Bj  boiling  the  hot  aqueous  solution  of  h  with 
ammonia.  (Buff.)  —  Yellow  powder  resembling  chromate  of  lead. 
Dissolres  sparingly  in  cold^  somewhat  more  readily  in  hot  water. 
(Bnff) 

BuiF.        Marchand. 

2  B«0  163-2    ....    4M5    4r04    ....    41-26 

CMNHW 165-0    ....     44-32 

6  HO    ..- 54-0     ....     14-53 

—'^— —    '  '  ■  ■  --  ..  .  -    -  ■ 

C"XH»Bi«0«  +  eAq  ....  372-2    ....  10000 

h.  Acid,  —  The  aqueous  acid  is  boiled  with  carbonate  of  baryta,  and 
the  hot-filtered  solution  left  to  cool,     if  the  acid  is  not  quite  pure,  a  yellow 

S»wder  remains  mixed  with  the  insoluble  carbonate  of  baryta.  ( Marchand. )-~ 
eantiful  shining  needles  united  in  tufts.  (Buff,  Marchand.)  Contains 
5  At.  water,  four  of  which  are  given  off  at  200^  the  remainder  only 
when  the  salt  begins  to  decompose*  At  a  strong  red  heat,  the  salt 
decomposes,  with  strong  intumescence  but  without  detonation,  throwing 
out  carbonaceous  pyrophoric  masses,  which  immediately  bum  away  when 
exposed  to  the  air  and  leave  carbonate  of  baryta.     (Marchand.) 

Ai  9Aft»  Marchand. 

^  ^""  *  *      from  indigo,  from  salieylie  acid. 

BaO  76-6    ....    29-51     3034    30-56 

C^NHW 174-0    ....    67-02 

HO    1 9-0    ....      3-47 

C><NH«BaO»  +  Aq....  259-6    ....  100-00 

Cryiialli9id.  Marchand. 

BaO 76-6  ....    25-92    25-57 

C"NH*0»  174-0  ....  58-87 

HO 90  ....  3-04 

4  HO 360  ....     12-17    12'67 

C"NH*BaO»  +  5Aq   295-6    ....  100-00 

The  nitrosalicylates  of  strontia,  lime,  and  magneiia,  are  yellow  and 
disBolye  readily  in  water.     (Buff.) 

Nitroaalieylaie  of  Lead,  —  a.  Neutral.  —  Obtained  by  treating  the 
salt  c  with  hot  ammonia.  Dark  yellow,  very  fine  powder^  perfectly 
insoluble.     (Buff,  Dumas.) 

Buff.         Dnmat. 

2  PbO 223-6    ....     56-24     56*14     ....     65*3 

C'<NH*0»  174-0    ....     4376 

C"NH»Pb»0»  +  Aq    ....  397-6     ....  100-00 

h,  Seaquibane,  —  When  nitrate  of  lead  is  added  to  a  hot  solution  of 
excess  of  nitrosalicylate  of  potash,  the  liquid  deposits  delicate  needles  of 
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a  deep  yellaw  ookiwe,  insohibl^  in  walwv^  wkether  liot  it  «old>  lamk  rotable 
in  free  nitrcsalicjlic  acid.  The  salt  is  obtained  in  a  less  pare  state 
hr  digesting  the  a^eons  solutioB  ef  the  aoid  wkb  esrWoaie'  of  Wad. 
(Baff.) 

Buff.  DamM. 

SPhO 335-4     .,..     4908     6103    ^..      50 

2  C^NH^O*-   348-0     ....     50*92 

3PbO,2C"NH*0»  ....  083-4     ....  10000 

c.  Acid.  —  1.  Obtained  bj  gradually  adding  nitrosalicjlate  of  potash 
to  an  excess  of  hot  aqueous  nitrate  of  lead.  —  2.  Wben  carbonate  of 
lead  is  added  to  a  hot  aqueous  solution  of  nitrosalicylic  acid  till  the 
effervescence  becomes  slow  and  a  few  yellow  flakes  separate,  the  liquid,  if 
filtered  hot,  deposits  the  acid  salt  in  crystals  as  it  cdoIs.  —  By  the  first 
process  :  pale  yellow  bulky  pfecipitate,  wbich,  after  washing  with  oold 
water  and  drying,  presents  tlie  appearance  of  a  pale  yellow  crystalline 
mass.  —  The  second  process  yields  yellow  ill  defined  erystals.  —  The  salt 
is  somewhat  more  soluble  in  water  than  the  free  acid,  so  that  on  adding 
nitric  acid  to  its  sofotion,  nitfosal'icylio  acid  is  precipitated.  (B^.) 

0)  W 

PbO 111-8     ....     37-92    3r-38     ....     36-43 

C"NH*0» 174-0    ....     69-02 

HO    9-0     ....       3-06 


CMXH^PbO*  +  Aq 294  8     ....  10000 

Ferric  NUro»alicylate,  —  The  aqueous  aoid  forms  a  hyaeintb-red 
solution  with  erric  oxide  and  reddens  ferric  salts.  (Chevreul.)  Ferrio 
nitrosalicylate  crystallises  in  dark  red,  almost  black  red  needles,  whidi 
dissolve  sparingly  in  cold  water,  forming  a  blood-red  solution.  (Buff.) 

Cupric  yitrosalicj^laU.  —  The  aqueous  acid  dissolves  cnpric  oxide  very 
readily;  but  the  salt  is  soluble  only  in  hot  water,  and  separates  again  in 
green  flakes  on  cooling.  (Biff.) 

Mercuroiu  Niti^otalicylaU,  —  The  potash-'sart  forms  with  mercuroas 
nitrate  a  pale  yellow  precipitate,  which  is  not  easily  deconrposed-  by 
hydrochlorib  acid.  It  is  insoluble  in  eold>  and  sparingly  soluble  in  hoi 
water.  (Buff.) 

Baff. 

Hg50 208     ....     44-06     4,3-26 

C»*NH<0»  +  lOHO 264     ....     55-94 


C"XH*Hg»0«  +  lOAq  ...  472     ....  100-00 


Niirosalieylate  of  Silver.  —  The  aqueous  acid  dissolves  oxide  of  silver 
at  the  boiling  heat,  but  the  solution  blackens  if  the  boiling  be  toe  long 
continued.  (Chevreul.)  Neither  nitrosalicylic  acid  nor  nitrosalicylate  of 
potash  prtcipitates  nitrate  of  silver.  NitresalicTlate  ef  ammonia  pro- 
dueea  with  nitcate  of  silver  a  light  yellow  pteoipilatQ  wiuolt  disioUe* 
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pretty  readily  in  boiling  water;  the  solntion  effioresoea  slightly  when 
evaporated.  (Damas,  Marcband.)  Smali  Kgbt  red  needles,  soluble  with 
difficohy  in  cold  water.  (Buff.)  Straw-coloured  needles  united  in  stellate 
groups.  (Marchand);  they  become  diirJter  in  colour  by  exposure  to  light. 
(Major.) 


Ag 

1^  c 

108-1 

840 

....     37-26     ... 
....     28-95     ... 
....       4-83 
....       1-38     ... 
....     27-58 

Dumas. 

36-66 

29-22 

1-56 

Marchand. 

....     36-80     .... 
....     29-00     .,.. 

4-45 

....         *  0*      •••• 

28-21 

Major. 

3705 
29-20 

K    

4  H    

140 

40 

1-50 

10  O    

se-o 

CMXH*AgO«   ....  2901     ....  10000  10000 

The  salt  does  not  detonate  when  heated,  but  throws  out  shoots  of 
carburet  of  silver,  which  burns  and  leaves  pure  silver.  (Marchand.) 

The  acid  dissolves  in  <Ucohol,  in  all  proportions  at  the  boiling  heat. 


Methylnitrosalicylic  Acid. 

C"2sH'0"  =  C»H»0,C"XH*0*. 

Cahours.     (1844.)    iT.  Ann.   Chim,  Phys.  10,  345;    Pharm.  Genir. 
1844,  438. 

Nitroaaiieylformetterf  Anilate  or  Indigotate  qfMelkyUne, 

When  fuming  nitric  acid  is  added  to  methylsalicylic  acid,  cooled  so 
that  no  spirting  may  take  place,  the  liquid  soon  solidifies  in  a  crystalline 
mass  from  which  the  free  nitric  acid  may  be  extracted  by  boiling  water: 
the  product  may  be  purified  by  two  or  three  crystallisations  from  aleobol. 

(Caboiirs.) 

Very  delicate  yellowish  needles  which  melt  between  88°  and  90  ,  and 
may  for  the  most  part  be  volatilised  without  decomposition. 

Cahours. 

16  C  96  ....  48-73  48-53 

N 14  ....  7-10  7-27 

7  H 7  ....  3-55  3-55 

10  O  80  ....  40-62  40-65 


C»«NH70W 197     ....  100-00    lOO'OO 

DecampatUicms,  1.  When  fuming  nitric  acid  in  slight  excess  is 
gradually  added  to  methylnitrosalicylic  acid,  a  brisk  action  takes 
place,  and  a  dark  red  solution  is  formed.  If  the  mixture  be  not 
cooled  but  gently  heated  at  the  last,  the  liquid  beeomee  turbid  and 
deposits  drops  of  oil,  which,  if  the  heat  be  diacontinued  as  soon  as  they 
cease  to  increase,  form  a  yellow  resinous  mass;  and  this  sttl«tance 
when  dissolved  in  hot  alcohol,  separates  almost  completely  on  cooling  in 
pale  yellow  needles  which  melt  at  95^  and  form  on  cooling  a  yellow 
radiated  mass,  which,  if  carefully  raised  to  a  higher  temperature,  sublimes 
in  pale  yellow  slender  needles;  it  dissolves  sparingly  and  with  slight 
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colour  in  cold  water,  and  more  abundantly  in  hot  water,  whence  it  sepa^ 
rates  in  long,  slender,  nearly  colourless  crystals;  it  dissolves  also  in 
alcohol  and  ether,  especially  when  hot.  Neither  the  aqueous  solution  nor 
the  acid  obtained  after  decomposition  with  potash  reddens  ferric  salts. 
The  cr3rstals  contain  43*40  p.  c.  C,  9*57  N,  and  8*28  H,  and  are  therefore 
a  mixture  of  methylnitrosalicylic  and  methylbinitrosalicylio  acids. 
(Cahours.)  Procter  obtained  a  similar  substance  by  boiling  wintergreen 
oil  with  nitric  acid  of  sp.  gr.  1*4. 

2.  Boiled  with  potcuh-Uy^  it  yields  methylic  alcohol  and  nitrosalicy-  1 
late  of  potash.  (Cahours.) 

3.  It  does  not  dissolve  immediately  in  ammoniay  but  after  three 
weeks  a  yellowish  red  solution  is  formed  containing  nitrosalicylamide. 
(Cahours.) 

Combinations.  1.  The  acid  dissolves  but  very  sparingly  in  footer;  it 
melts  in  boiling  water,  and  the  liquid  on  cooling  deposits  very  slender 
pale  yellow  needles.  —  2.  It  dissolves  readily  in  potath  or  woda^  forming  a 
methylnitrosalicylate.  (Cahours.) 

It  dissolves  pretty  readily  in  boiling  alcohol,  the  solution  solidifying^ 
as  it  cools.  (Cahours.) 

Ethylnitrosalicylic  Acid. 

C"NH»0"  =  C*H»0,C"NH»*0', 
Cahours.     (1844.)    N.  Ann.  Chim.  Fhys,  10,  867. 

NUrotalicylvinetter,  Indiffotic  ether. 

When  fuming  nitric  acid  is  gradually  added  to  salicylate  of  ethyl, 
which  is  kept. cool,  a  red  liquid  is  formed  from  which  water  throws  down 
a  heavy  oil  solidifying  after  a  while  in  a  crystalline  mass.  The  oil 
sometimes  remains  liquid  for  several  days,  but  immediately  solidifies, 
when  a  few  drops  of  ammonia  are  added  to  saturate  the  free  acid.  When 
the  solid  mass  is  repeatedly  washed  with  cold  water  and  dissolved  in  hot 
alcohol,  the  solution  yields  by  evaporation  yellow  silky  crystals  which 
must  be  repeatedly  recrystallised. 

Yellowish  needles,  very  much  resembling  m ethyl nitrosalioylic  acid. 
Melts  in  boiling  water,  and  solidifies  again  on  cooling. 


Cahoars. 

18  C  

N  

9  H 

10  O  

...  108 
...     14 
...      9 
...     80 

....     51-19     ... 
....       6*64 

4-26     ... 
....      iSf'VI      ... 

50-94 

6-64 

4*31 

38*11 

CWNH»OW» 

...  211 

....  100*00     ... 

10000 

DecoTnpogitums,  1 .  Heated  with  potash  or  soda^  it  yields  nitrosalicylio 
acid  and  alcohol.  —  2.  It  is  not  immediately  dissolved  by  ammonia, 
but  when  left  in  contact  with  it  in  a  closed  vessel,  it  gradually  dissolves, 
forming  nitrosalicylamide  and  alcohol. 

Obm5tnatton«.     The  acid  dissolves  in  cold  potath  or  todOy  forming  an 
ethylnitrosalicylate  of  the  alkali. 
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Appendix  to  NiinmlicylM  Acid. 

Nitroxybenzoic  Acid. 

C"NH»0^«  =  C"XH*0»,0*. 

Gbrlakd.    Ann.  Fhaitn,  91^  192;  Fharm.  OetUr.  1854,  829. 

Oxybenzoic  acid  is  treated  with  nitric  acid  of  sp.  gr.  1*36,  and  the 
excess  of  nitric  acid  evaporated  over  the  water-bath.  The  solution  of 
the  yellow  residue  in  hot  water  yields  beantifiil  yellow  rhombic  ctystals 
having  an  unpleasant  bitter  taste;  they  may  be  purified  by  repeated 
crystallisation  from  hot  water. 

Greirland. 

14  C  84  ....  45'90  45*95 

N 14  ....  7-65 

5  H 5  ....  2-73  ;      3-17 

10  O  80  ....  43-72 

C"NH»0» 183     ....  100-00 

TThen  acted  upon  by  strong  nitric  acid,  it  yields  substitution -products 
in  which  2  or  3  At.  H  are  replaced  by  NO^,  and  which  detonate  with 
great  violence  when  heated. 

The  acid  dissolves  readily  in  hot  water.  The  solution  has  a  strong 
yellow  colour  even  when  dilute. 

The  acid  expels  carbonic  acid  from  its  compounds  and  forms  crystal- 
Usable  salts. 

Nitroxyhenzoate  qf  Potash.  —  Crystallises  readily  in  beautiful  yellow 
shining  prisms  or  needles,  very  much  like  picrate  of  potash.  It  dissolves 
very  sparingly  in  cold,  rc«adily  in  boiling  water.  Gives  off  its  water  of 
crystallisation  at  100^ 

Gerland. 

KO 47*2    ....    21-34     21*62 

C"NHH)»  ....  1740     ....     7806 

C"NH*KO«....  121-2    ....  10000 
Decomposes  with  slight  detonation  when  heated. 

Oxynitro-nucUus  CP*X»H*0". 

Binitrosalicylic  Acid. 

C"N»H*0"  =  (?*X»H*0«,0*. 

Cahovbs.     (1 849.)    N.  Ann.  Chim.  Phys.  25,  11;  Ann.  Pharm.  69, 232; 

J.  pr.  Chem.  46,  325;  abstr.  Compt.  rend.  27,  485;  Pharm.  Centr, 

1849,  163. 
Stenhovsb.    PhU.  Trans.  1851, 143;  Ann.  Pharm.  78, 1;  Pharm.  Centr. 

1851,  434. 

NUropopulintilurt,  Aeide  nitroialieyUgue  binitre. 
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jFbrmcUion,  1.  Bj  the  action  of  nitrosolphuric  acid  on  methjlsalicylio 
acid.  (Cahoars.)  —  2.  By  keatiag  the  aqMooa  extract  of  the  branches  of 
Faptdtu  baUamifera  or  Poptdtu  nigra  with  dilnte  nitric  acid.  (Stenhonee.) 

Preparation,  1 .  Fi*om  Metkylbinttrofialicylic  acid.  —  When  methyl- 
binitro^icylic  acid  is  boiled  for  a  few  minutes  with  strong  caustic  potash, 
a  brown-red  solution  is  formed,  which  on  cooling  deposits  red  binitro- 
salicylate  of  potash.  This  salt,  or  the  yellow  'salt  obtained  from  it  by 
boiling  with  dilnte  nitric  acid,  is  treated  with  fuming  oil  of  vitriol  at  a 
temperature  below  50°,  whereby  sulphate  of  potash  is  produced.  The 
binitrosalicylic  acid  is  precipitated  from  the  solution  \j  cold  water. 
(Cahours.) 

2.  J^Y>m  J^Uropopulio  add,  —  The  chopped  branches  of  Populta 
haltamifera  or  Fopultu  nigra  are  exhausted  with  boiling  water^  the  dark 
brown  bitter  liquid  evaporated  to  an  extract,  and  this  extract  heated  for 
24  hours  with  dilute  nitric  acid,  whereupon  large  quantities  of  nitrons 
vapours  are  evolved  with  a  pleasant  aromatic  odour.  At  the  boiling 
heat  nothing  but  picric  acid  would  be  formed.  The  liquid  is  evaporated 
to  dryness  over  the  water-bath,  the  residue  dissolved  in  a  large  quantity 
of  hot  water,  and  the  liquid  Bltered  through  a  cloth  after  oooling — where- 
npon  it  deposits  a  large  quantity  of  resin,  which  when  treated  with 
nitric  acid,  still  yields  a  nrge  quantity  of  binitrosalioylic  acid.  —  The 
clear  liquid  is  then  concentrated  over  the  water-bath,  and  after  cooling, 
exactly  neutralised  with  carbonate  of  potash,  whereupon  it  gradually 
deposits  pierate  and  binitrosalicylate  of  potash  in  crystals,  while  oxalate 
and  nitrate  of  potash  remain  dissolved.  The  crrstafs  are  washed  with 
cold  water,  pressed  and  trrturated  with  a  small  quantity  of  cold  dilute 
carbonate  of  potash,  which  dissolves  the  binitrosalicylate  of  potash;  the 
solution  is  filtered  from  the  pierate  of  potash  and  slightly  supersaturated 
with  hydrochloric  acid;  the  binitrosalicylate  of  potasli,  which  is  precipi- 
tated in  the  form  of  a  crystalFme  powder,  is  washed  with  a  small  quantity 
of  water,  and  redissolved  in  a  very  small  quantity  of  carbonate  of  potash, 
which  again  leaves  pierate  of  potash  undissolved;  the  bhiitrosahcylate 
of  potash  precipitated  with  hydrochloric  acid,  and  repeatedly  crystal- 
lised irom  hot  water  with  addition  of  animal  charcoal;  and  the  now  light 
yellow  salt  is  boiled  with  a  large  quantity  of  hydrochloric  acid.  Binitro- 
salicylicacid  then  crystallises  out,  still  contaminated  with  a  yellow  substance 
which  adheres  to  it  closely,  but  may  be  removed  by  crystallisation,  first 
from  hot  hydrochloric  acid,  then  from  hot  water,  with  addition  of  animal 
charcoal.  The  crystals  are  quickly  freed  from  the  mother-liquor,  pressed 
between  paper,  and  dried  in  vacuo. 

Properties.  By  slow  crystallisation  it  forms  small,  hard,  colourless 
prisms;  by  quick  cooling,  needles  having  a  silky  lustre.     Melts  at  a 

fentle  heat  and  sublimes  nndecomposed  when  carefully  heated.  (Cahours, 
tenhouse.)     The  air-dried  crystals  give  off  in  vacuo  7*21  per  cent,  of 
water  (2  At.  calc.  7'31  p.  c.)  (Stenhouse.) 

I-,  ,^  Stenhouie. 

vanourtb     ^Vow  Pop.  5aU.  fitm  Pbp  nigrm. 


14  C 84 

4  H    4 

....     36-84      ...    36-81 
....     12*30'    ....     12-2S 

...a                   J*/d             ....                   I'oO 

....     49-11     ....     4909 

.3671     .... 

12-218 

1-75     .... 

49*«51 

....    36-81 

..^      11» 

14  O    112 

C"N*HH)»....  228 

....  100-00     ....  100-00 

100*00 
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DtoompimtwM.  1.  Ija  eonteel  with  the  m,  it  bmrin  Wkh  a  Wi|(M 
fl^uoe.  (StonlioHse.)  — •  2,  Exposed  to  th^  sir  in  the  awkt  state^  k  quiokl^ 
turns,  yellow.  (Stenhouaet)  —  3.  B j  boiling  witb  strongs  nkrm  aeidy  ilb  m 
■qviekfy  conTerted  into  pierio  acidv  (Cahovrs,  Stealvotisa) -^  4.  Boiled 
with  hjdrockk)ric  acid  and  ehlomtO'  of  pota0h>  it  fonns  cbloraniL  (Si»ii>* 
boose.)  —  6.  It  is  not  decomposed  br  chlonde  of  lime  at  ordiiiarj  ten** 
peratures,  but  if  the  liquid  be  boiled^  violent  effervescence  takes  plao9 
and  ohloropicrin  is  given  off  in  abundance.  (Stenbouse.)  —  6.  The  solu- 
tion in  oil  of  vitriol  decomposes  at  100°,  giving  off  sulphurous  acid  and  < 
leaving  a  carbonaceous  mass.  (Gahours.) 

Combinations.  The  acid  is  nearly  insoluble  in  cold  water  but  dissolves 
abundantly  in  hot  water.  (Cab ours.)  It  dissolves  readily  ia  water, 
forming  a  yellow  solution.  (Stenbouse.) 

It  dissolves  without  decomposition  in  slightly  heated  oil  of  Vitriol, 
and  is  precipitated  by  water.  (Caheurs,)  In  dilute  sulphuric  and  hydro- 
chloric acid,  it  is  less  soluble  than  in  water,,  forming  pale  yellow  solutions 
which  become  deeper  in  colour  when  further  diluted.  (Stenhouse.) 

The  biiiitrosalicylates  are  mostly  yellow  and  sparingly  soluble  in 
water.  They  detonate  violently  when  heated.  The  formula  of  the 
neutral  salts  is  G'<X'H>M'0^ 

Binitrosalicylafe  cf  Ammonia.  — '  The  acid  dissolves  readily  in  ammo- 
nia, and  the  solution  when  evaporated  forms  beaoiifnl  small  yellow 
needles.  (Cahours.)  It  is  somewhat  more  soluble  in  water  than  the 
potash-salt,  ^tenhouse. ) 

Caboart* 

14  C  ^4    ..^    34-28 34-46. 

3  N  42     ....     17'14     17-38 

7  H  7     ....       2-85     2-78 

14  O  112     ....     45-73     45-88 

■  *■'■■■  I ...  I  ■  ^  ■  - 

C"X'H*(NH*)0«  ....  245     ....  100-00     100-00 

BinitroMlicylate  of  Fotcuh.  — a.  Neutral.  —  Produced  when  methyl- 
nitrosalicylia  acid  is  decomposed  by  boiling  with  excess  of  strong  potash- 
ley.  Beautiful  needles  having  a  splendid  yellowish  red  colour  and  satiny 
lustre,  and  united  in  stellate  groups.  Appears  to  be  completery  decom- 
posed by  continued  boiling  with  potash.  t)etonates  violently  on  glowing 
coals  or  on  a  hot  plate.  (Cahours.) 

Cfthours* 

2K0    94-4  ....    30-05 

14  C 840  ....     26-83 2615. 

2  N  280  8-95     ..*....       9-05 

3  H  3  0  ....       0-95     1-06 

13  O 1040  ....     33-22 


h^^A-Btfi**!^ 


C"X8fl«aH)«  +  Aq.. 313-4     ....  100-00 

h.  Jfonohanc.  —  Produced  by  neutralising  the  aqueous  acid  with 
oarbonate  of  potash.  (Stenhoose),  or  by  heating  a  with  dilute  nitric 
acid;  it  then  separates  en  cooling.  (Cahours.)  Small  lemon-yellow 
prisms.  (Stenhouse.)  —  The  salt  dissolves  very  sparingly  in  ookL  water». 
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and  not  at  all  in  aloobol  or  ether.  (Cabonrs.)  It  dissolyei  yery  readily 
in  alkaline,  liquids  and  is  precipitated  therefrom  bj  acids.  (  Stenhonse.) 
It  deposits  the  free  acid  when  boiled  witb  strong  hydrochloric  acid. 
(Stenhonse.)  It  dissolves  in  slightly  heated  oil  of  yitriol,  and  the 
solution,  on  being  mixed  with  water,  deposits  the  acid  in  crystalline 
laminsB.  (Gahours.)  It  detonates  on  glowing  coals,  but  not  so  strongly 
as  a. 

Cahovrs.        Stenhonie. 


KO  

14  C 

..     47-2 
..     84-0 
..     28  0 
..       30 
..  1040 

....     17*66 
....     31-58 
....     10-53 
....       1^3 
....    39-10 

17-46    .... 

31-32    .... 

10-33 

1-17    .... 

39-72 

....     17-49 
....     31-47 

2  N 

3  H 

....       M7 

13  O 

C"X«H»KO« 

.  266-2 

....  10000 

100-00 

BinUroscLlicyhie  of  Soda,  —  Obtained  by  neutralising  the  aqneons 
acid  with  carbonate  of  soda.  (Stenhouse.)  Small  spicular  crystals. 
(Stenhouse.)  Yellow  shining  needles  (Cahours.)  More  soluble  in 
water  than  the  potash- salt 

StenhoQM. 

NaO   31     ....     12-40     12-34 

C^N»H»0"    ....  219    ....    87-60 

C"X«H»KaO«....  250    ^.  100-00 

BinitrosalicylaU  of  Baryta.  — a.  Neutral,  —  Boiling  baryta-water 
is  added  to  the  boiling  aqueous  solution  of  the  acid  as  long  as  a  precipi- 
tate is  formed;  this  precipitate  is  then  quickly  washed  with  hot  water 
and  dried  in  yacuo.     Very  small  crystals. 

Stenhouse. 

2  BaO    153-2     ....    41-16    41-12 

C»<N»H»0»    219-0     ....     68-84 

C"X«H«Ba»0«  +  Aq....  372-2     .„.  100*00 

(.  Acid,  —  Baryta-water  is  added  to  the  hot  aqueous  acid  as  long  as 
the  resulting  precipitate  redissolves  on  agitation.  The  solution  on  cool- 
ing yields  cryBtalliue  grains  which  are  dried,  first  in  yacuo,  afterwards 
over  the  water-bath. 

Btenhoiue. 

BaO    76-6     ...    25-91     2584 

C"N«H«BaO»» 2190    ....     7409 


fa  >■■■ 


C"X«H»BaO« 295-6    ....  100-00 

The  aqueous  acid  colours /en'OfM  salts  yellow, /^rric  salts  dark  red. 
The  potash-salt  precipitates  neutral  and  basic  acetate  of  lead  with 
the  aid  oi  heat.  (Stenhouse.) 

Binitrosalicylate  of  Silver.  —  Separates  in  small  crystalline  grains 
from  the  solution  of  carbonate  of  silver  in  the  aqueous  acid.  (Cahours, 
Stenhouse.) 
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Cahouni.        Stenhoose. 


Ag 

14  C. 

2N.. 

3H.. 

14  O.. 


108 

•  ■•• 

32-24 

•  t** 

32'00     .... 

....      d4*iSo 

84 

•  ■•• 

26-07 

•  ••■ 

24-89     .... 

,...     24-84 

28 

•  ••• 

8-36 

3 

•  ••• 

0-89 

•  ••• 

M4     .... 

...,      0-94 

112 

•••« 

33-44 

C"X«H«AgO«  ....  335     .„.  10000 

The  aoid  dissolyes  in  alcohol  whether  weak  or  strong,  more  readily 
than  in  water.  (Stenhooae.)  It  ici  very  sparingly  soluble  in  alcohol  and 
ether.  (Gahonrs.) 


Methylbinitrosalicylic  Acid. 

C"N»H«0»*  =  C»H»0,C"X'H»0». 

Cahoubs.  (1849.)  Compt,  rend,  27,  485. -^iV.  Ann.  Chim,  Phys, 
25,  6;  ^nn.  Fharm.  69,  280;  J.  pr.  Ohem,  46,  321;  Fharm.  Cmtr. 
1849,  161. 

Binitro$aHeyfformeit0r,  Aeide  gaulthhiqite  bifdtriqu;  SalieylaU  d§  fMthyline 
bkUtrique. 

Formation  and  Freparatwn.  When  methylsalicylic  aoid  is  dropped 
into  a  mixtore  of  faming  nitric  acid  and  faming  oil  of  vitriol  kept  eool 
by  cold  water,  a  clear  dark  orange-coloured  liqnid  is  prodaced.  As  soon 
as  the  drops  of  methylsalicylic  acid  cease  to  dissolve,  a  small  quantity 
more  of  nitrosulpharic  acid  is  added,  the  mixture  shaken  tiU  the  solution 
is  complete,  and  the  liquid  after  some  minutes  dilated  with  eight  times 
the  quantity  of  water,  whereupon  the  methylbinitrosalicylic  acid  sepa- 
rates ont  and  maybe  crystallised  from  solution  in  boilio^  alcohol.  The 
aqueous  mother-liquor  contains  methyltemitrosalicylic  acid. 

Froperties.  Yellowish  white  crystalline  scales  which  become  nearly 
colourless  after  two  crystallisations.  Heavier  than  water.  Melts 
between  124°  and  125°,  forming  a  pale  yellowish  liquid  which  solidifies 
in  a  fibrous  mass  on  cooliug.  Volatilises  completely  when  carefully 
heated  in  i^  retort,  and  sublimes  in  very  delicate  shining  laminn. 

Cahonn. 

16  C  96  ....  39-66  39-42 

2N 28  ....  11-57  11-61 

6H 6  ....  2-48  2-64 

14  O 112  ....  46-29  46-43 

CWX»HH)« 242     ....  100-00     100*00 

DeeompodUons.  1.  When  suddenly  heated,  it  detonates,  and  decom- 
poses completely,  emitting  a  black  smoke  and  leaving  a  copious  carbona- 
ceous residue.  —  2.  By  continued  boiling,  either  with  fuming  or  with 
commercial  nitric  acid,  it  is  completely  decomposed,  with  formation  of 
picric  acid.  By  the  continued  action  of  nitrosulphnric  acid,  it  is  con- 
verted into  methyltemitrosalicylic  acid.  —  3.  Its  solution  in  oil  of  vitriol 
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gives  off  carbonic  acid  betureen  75°  and  80°;  if  it  be  gradually  beated 
and  too  great  a  rise  of  temperature  prevented  by  frequent  immersion  in 
cold  water,  a  colourless  Hqnid  is  formed,  whicb  is  rendered  turbid  by 
addition  of  a  large  quantity  of  water,  and  on  cooling  yields  small  shining 
needles,  which  dissolve  readily  in  boiling  water  or  alcohol,  and  crystal- 
lise on  cooling.  —  If  the  solution  in  oil  of  vitriol  be  heated  somewhat 
more  quickly  or  above  100°,  the  liquid  tarns  red  and  ultimately  black, 
giving  off  carbonic  and  sulphurous  acids,  and  deposits  brown  flakes  when 
mixed  with  water.  —  4.  Boiled  with  strong  potask^'ley,  it  forms  biBitro- 
salicylate  of  potash  and  methylio  aleebol. 

CombinaUans,  The  acid  is  insoluble  in  water,  even  at  the  boiling 
heat. 

It  dissolves  in  gently  heated  oil  of  vitriol,  and  is  precipitated  there- 
from by  water  in  nearly  colourless  Bcalee  having  «  strong  lustre. 

It  does  not  dissolve  in  nitric  acid  either  dilute  or  concentrated.  —  It 
dissolves  without  decomposition  in  fuming  nitric  acid  at  temperatures 
between  30°  and  40°,  and  is  repreoipiiated  by  water  in  its  original  stated 
The  solution  in  gently  heated  nitrol^ydreohloric  acid  deposits  on  cooling 
needles  of  the  unaltered  substance. 

With  salifiable  bases,  the  acid  forms  the  fndhylbinUrosalicylates 
{OauWUraieB  binitriqufB.) 

MethylhlnUrouLlicylate  of  Ammonia.  —  The  acid  dissolves  in  heated 
ammonia,  and  the  solution  on  cooling  deposits  yellow  transparent  needles., 
which  dissiolve  sparingly  in  cold,  readily  in  hot  water.  Adds  precipitate 
the  methylbinitrosalicyiic  acid  in  its  original  state. 

Cftiionra. 

16  C  96  ....  37*07     S6-97 

8  N  ..» 42  ....  16-21 

9H ^. 9  .,..  3-47    3-47 

14  O  ^ ^  112  ....  43  25 

Ci6x2H«(NH«)0«  ....  259    ....  100*00 

MethylbinitrosalicyRc  acid  dissolves  without  decomposition  in  dflnte 
potash  or  soda-ley^  forming  salts  which  crystaliise  by  evaporation. 

Jfethylhtnitrosalicylate  of  SUver.  —  Nitrate  of  silver  added  to  a  dilute 
aqueous  solution  of  the  ammonia-salt,  forms  a  beautiful  yellow  pulverulent 
precipitate,  which  may  be  washed  with  water  and  dried  in  vacuo. 

CSabonrs. 

16  C  96  ....    27*50    27*15 

2  N  28  ....  8-02 

5H 5  ....      1-43    1-87 

Ag 108  ....     30-94    31-24 

14  O  112  ....  32-11 

CWXm»ilgO« 349    ....  100-00 

Methylbinitrosalicyiic  acid  is  nearly  insoluble  in  cold  alcohol^  but 
dissolves  readily  in  that  liquid  at  the  boiling  heat. 
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Ethylbinitrosalicylic  Acid. 

C"N»H»0«  =  C*H»0,CWX»H»0^ 

Cahours.  (1849.)  ^.  Ann.  Chim.  Pkys,  25,  19;  27,  463;  Ann,  Pharm. 
69,  235;  74,  313;  /.  pr.  Chem.  46,  332 ;  49,  232;  Ann.  Fharm. 
1849,  164. 

BinUrosalicyMneiter,  Ether  ealieylique  bimtr^. 

Formation  and  Preparatum..-^!,  When  blnitrosalicjlic  aoid  is  dia- 
aolved  in  abeolute  alcoliol,  dry  fajdrochlorio  acid  gas  passed  into  the 
boiling  solution,  the  liquid  evaporated  to  one-half,  and  water  added,  a 
heavy  oil  is  thrown  down  w4ii<A  soon  solidifies;  and  if  this  oil  be  washed 
several  times  with  water  and  then  dissolved  io  boiling  alcohol,  the  solution 
on  cooling  yields  crystals  of  ethylbinitrosalicylic  acid.  —  2.  Ethylsalicylio 
acid  is  treated  with  nitrosulpfauric  aoid  in  the  same  nanner  as  methyl- 
salicylic  acid  for  the  preparaiioa  of  methyibinitrosalicylic  acid. 

Properties.  Beautiful  yellowish  white  scales  and  piates.  The  oom- 
pound  melts  at  a  gentle  heat  and  solidifies  again  in  the  crystalline  form 
on  cooling.  After  being  heated  for  some  time,  it  remains  liquid  for  a 
considerable  time  on  cooling  and  then  solidifies  in  the  form  of  a  resin. 

Cahovs. 
(I)  (2) 

18  C 96     ....     42-19     42-21     ....     42-31 

2N 28     ....     10-94     10-76     ..«     1070 

8  H    8     ....      3-12     3-20     ....      319 

14  0 112     ....     43-75     43-83     ....     4380 

C»X«H«0»...  244     ....  100-90     100^     ....  lOO-OO 

Boiled  with  potash-ley,  it  yields  alcohol  and  binitrosalicylate  of 
potash. 

With  alkalis  |t  forms  soluble  crystaHisable  salts. 


Oxynitro-nudeui  C"X*H»0*. 

Methyltemitrosalicylic  Acid. 

C»N»HAO»  w  C»H»0,£?*X»H»0*. 

Cahours.  (1849.)  Compt,  rend.  '24,  553;  IT.  Ann.  Chim.  Pkys.  f5,  80; 
J,  pr.  Ckem.  46, 321 ;  49,  S82  ;  Ann.  Pharm.  69,  290  ;  74,  813 ; 
Phcfrm.  Cenir.  1849, 165. 

Formed  by  the  continued  action  of  uitrosulphurio  acid  on  methyl- 
salicylic  acid,  and  is  contained  in  the  mother-liquor  from  which  the 
methylbinitrosalicylic  acid  has  crystallised  out  (p.  317);  it  separates  in 
the  crystalline  form  when  the  mother-liquor  is  evaporated.     After  sola- 
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tioD  in  cold  alcohol,  in  which  the  methylbinitrosalioylic  acid  is  mnch  h 
soluble,  the  ternitrated  acid  is  obtained  in  yellow  transparent  tables.     It 
is  difficult  to  purify  from  picric  acid. 


16  C  

3  N , 

96 

•  ■•••       *M 

....  33-45  ... 
....  X4-63  ... 

1-74 
....  50-18  ... 

Cahonra. 

32-95 

15-19 

5  H 

5 

1-61 

18  O 

144 

50*25 

C"N»H»OW 

. ..  ?87 

....  100-00  ... 

10000 

Qxy-dmidogea  Nucleus  C"AdH*0*. 

Salicylamic  Acid. 

C"NH'0*  =  C**AdH»0*,0*. 

PROOTBR.     (1843.)    N.  J,  Pharm,   3,   278;    Ann.    Pharm.   48,   69; 

J.  pr.  Ghem,  29,  470;  Pharm,  Oenir,  1843,  699. 
Gahours.    N,  Ann.  Chim.  Phys.  10,  350;  Pharm.  Centr.  1854,  55,  436. 
LiMPRicHT.    Ann.  Pharm.  98,  256, 

Mrmaiion.  By  heating  salicylate  of  ammonia;  or  by  the  action  of 
ammonia  on  methylsalicylic  or  ethylsalioylic  acid. 

Preparation.  When  methylsalicylic  acid  is  shaken  up  with  ammonia, 
it  gradually  disappears;  and  the  brown  solution  when  evaporated,  yields 
crystals  which  may  be  recrystallised  from  boiling  alcohol.  (Procter.)  -^ 
The  compound  is  not  formed  hj  the  action  of  ammoniacal  gas  on  oil  of  wintergreen. 
(Limpricht.)  —  2.  One  measure  of  methylsalicylic  acid  placed  for  some 
days  in  a  closed  yessel  together  with  5  or  6  measures  of  saturated 
alcoholic  ammonia,  gradually  disappears  and  forms  a  brown-yellow  liquid 
which,  when  evaporated  to  one-half  at  a  gentle  heat,  deposits  long 
needles.  On  evaporating  the  liquid  to  dryness  and  distilling  the  residue, 
ammonia  is  given  off  at  first,  and  afterwards  a  liquid  collects  in  the  upper 
part  of  the  retort,  which  solidifies  in  the  crystalline  form  on  cooling; 
this  liquid  is  dissolved  in  ether  and  the  solution  left  to  evaporate. 
(Cahours.) 

Properties.  Yellowish  white  laminsd  having  a  strong  lustre.  Melts 
when  gently  heated  and  volatilises  nndecomposed  when  carefully  raised 
to  a  hiffher  temperature.  Has  an  aromatic  odour  like  that  of  aniseed 
and  reddens  litmus  rather  strongly.  (Cahours.)  Four-sided  prisms  with 
dihedral  summits  which  melt  at  118^,  and  at  a  temperature  a  few 
d^rees  higher,  sublime  without  decomposition  in  small  scales.  Inodor- 
ous, or  having  an  aromatic  odour  only  after  crystallisation  from  alcohol. 
(Procter.)  —  Crystallises  from  boiling  water  or  alcohol  in  long  laminss 
having  a  yellowish  colour  not  removable  by  treatment  with  animal  char* 
coal.  Has  an  acid  reaction.  Melts  at  132°,  and  sublimes  nndecomposed 
at  this  and  a  somewhat  higher  temperature,  in  large  colourless  laminaa. 
(Limpricht.) 
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14  C  

84 

....    61-31     .. 
....     10-22     .. 
....       0-11     ■• 
....     28-36     .. 

Cahonn. 

61-06 

10-02 

5-29 

23-63 

Limprichtt 
....     61-5 

N  

7  H 

14 

7 

....     10-3 

4  O  

32 

....     22-7 

C"NH70* 137     ....  100-00    10000    ....  1000 

This  compoand  Ib  isomeric  with  bensamic  [amidobentoic]  and  Antfaranilie  adds.-^ 
f .  It  has  usuadly  been  regarded  as  salicylamide,  that  is  to  say,  as  the  neutral  amide 

(CMH»0* 
N  {       H      I  of  monobasic  salicylic  acid  (pp.  249, 250).    But  Limpricht  has  shown  that 

I      H 
it  forms  definite  salts  with  bases  and  may  be  regarded  m  an  amidogen-acid  formed  from 

the  type  ^n^lo'by  the  substitution  of  the  biatomic  radical  C^^H^O*,  for  2  At. 
H  in  NH*,  its  rational  formula  being  therefore  NH*(C"H<0«)  |  qj^ 

Decampasidan*.  •  1.  When  heated  considerably  above  its  melting 
point,  it  begins  to  boil  at  270°,  giving  off  water  and  small  quantities  of 
secondary  products  (carbolic  acid  and  carbonate  of  ammonia),  and  if  the 
operation  be  stopped  when  one-fourth  of  the  substance  is  volatilised,  the 
residue  consists  of  salicylimide,  C"NH»0»  =  CJ"x\H'0*  -  2H0.  (Lira- 
pricht.)  H.  —  2.  Its  vapour  passed  through  a  red-hot  tube  containing 
quick-limo,  yields  a  very  small  quantity  of  aniline,  together  with  large 
quantities  of  ammonia  and  carbolic  acid.  (Muspratt  Sc  Hofmann,  Ann, 
Fhafin.  53,  222.)  —  3.  Treated  with  fuming  nitric  acid^  it  yields  a 
beautifully  crystallised  substitution-product.  (Cahours.)  —  4.  It  is  de- 
composed by  chlorine  and  bromine,  —  4.  Treated  with  strong  bases  and 
acids  in  excess,  it  is  resolved  into  salicylic  acid  and  ammonia.  (Cahours.) 
[This  statement  requires  modification  (v.  tVO]  ~^  Dissolves  without  decomposi- 
tion in  hot  hydrochloric  and  nitric  acid,  and  is  precipitated  from  the 
solutions  by  water.  (Procter.)  —  5.  With  chloride  of  benzoyl,  it  forms 
benzosalicylamide  [bensosalicylamic  acid]  and  hydrochloric  acid.  (Ger- 
hardt*&  Chiozza.) 

Combinationi.  The  acid  dissolves  sparingly  in  cold,  more  abundantly 
in  boiling  toater,  and  crystallises  in  long  needles  on  cooling.  (Procter, 
Cahours.)  It  dissolves  readily  in  potash  ley  and  in  ammonia.  (Procter.) 
—  ^  It  dissolves  in  aqueous  solutions  of  the  alkaline  carbonates  without 
elimination  of  carbonic  acid,  and  crystallises  out  unaltered  when  the 
solutions  are  concentrated.  It  dissolves  readily  in  warm  aqueous  ammonia 
and  crystallises  out  unaltered  as  the  ammonia  evaporates.     (Limpricht) 

The  SalicylamaUs  of  Potash  and  Soda  are  obtained  by  decomposing 
the  baryta-salt  with  an  exactly  equivalent  quantity  of  sulphate  of  potash 
or  soda;  the  liquid  filtered  from  the  sulphate  of  baryta  and  evaporated ' 
to  a  syrup,  solidifies  in  a  radiated  crystalline  mass  difficult  to  purify. 
(Limpricht.) 

Salicylamate  of  Baryta.  —  The  acid  dissolves  l*eadily  in  strong 
baryta-water  and  the  solution  yields  by  evaporation  concentrically 
grouped  needles  of  the  baryta-salt,  easily  soluble  in  water. 

Salicylamate  of  Strontia,  —  Prepared  like  the  barytanaalt,  which  it 
much  resembles. 

TOL.  XII.  T 
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At  100'. 

Sr  44    ....    24-4     . 

C"NH«0* 136    ....     75-6     . 

Limpricht. 

24-4 

75-6 

CWNH«SrO< 180    ....  1000    . 

1000 

Salicylamate  of  Lime,  —  Obtained  by  treating  the  acid  Tvith  milk  of 
lime.  —  Very  soluble  crystals  united  in  warty  groups. 


14  C  .. 

At  l00^ 

84 

....     53-8 
....       90 
....       3-9 
....     12-8 
....     20-5 

Limpricht. 

N  .. 
6  H  .. 

14 

6 

... «...        o'tf 

Ca. 
4  0  .. 

■  •.....M* 

20 

32 

12-4 

C"NH«CaO*. 

156 

....  100-0 

Salicylamate  of  Magnesia.  —  Obtained  in  warty,  easily  soluble 
crystals  by  digesting  salicylamic  acid  with  water  and  magnesia. 

The  solutions  of  the  salicylamates  of  the  alkaline  earths  appear  to 
be  decomposed  during  evaporation  by  the  carbonic  acid  of  the  air. 
(Limpricht.) 

Salicylamate  of  Oopper,  —  Soluble  salicylamates  form  with  acetate 
of  copper  a  green  precipitate  consisting  of  microscopic  crystals. 


14  C   

M  100*. 
84-0 

....     501 
....        o*«5     . 
S*6 

....        lo*9        • 

....     191 

Limpricht. 

N  

6  H    

140 

60 

.......      8-3 

Cu 

4  O  

31-6 

32-0 

18-7 

C»*NH«CuO^...  167-6    ....  lOO'O 

Salicylamate  of  Silver.  —  Nitrate  of  silver  added  to  the  solution  of 
an  alkaline  salicylamate,  throws  dowp  grey  amorphous  flakes  which 
blacken  when  the  liquid  is  boiled. 

Dried  over  oil  of  vitriol.  limpricht. 

14  C  84     ....     34-4 

N  14     ....       5-7 5-4 

6  H 6     ....       2-5 

Ag    108     ....     44-3     44-3 

4  O 32     ....     131 

C"NH«AgO* 244     ....  1000  ^. 

Salicylamic  acid  dissolves  abundantly  in  alcohol  and  in  ether. 
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H.  Salicylimide.    C"NHW 

Ltmpricht.     Ann.  Pkarm,  98,  261. 

Produced  by  the  action  of  heat  on  salicylamio  acid  ("p.  321).  The 
residae  obtained  bj  heating  the  acid  to  270°  is  washed  with  cold  alcohol, 
to  remove  undecomposed  salioylamic  acid;  it  then  consists  of  a  yellow 
powder,  which  ander  the  microscope  appears  to  consist  of  crystalline 
needles.  Does  not  melt  at  200°.  It  is  coloured  purple  by  sesquichloride 
of  iron. 

Liinpricht. 

14  C  84     ....     70-6     70-3 

N 14     ....     11-8     11-7 

5  H 5     ....       4*2     4-4 

2  0 16     ....     13-4     13-6 

C"NH*0« 119     ....  1000     1000 

May  be  regarded  as  N  •<        „         that  is  to  saj  aa  ammonia  in  which  2  H  are 

replaced  by  the  biatomic  radical  C^^H^O'.     The  formation  of  this  compound  afforda 
decisive  proof  of  the  bibaaic  nature  of  salicylic  acid. 

Salicylimide  is  insoluble  in  water  and  in  aqueous  ammonia,  but  is 
dissolved  by  alcoholic  ammonia,  forming  a  yellow  solution,  which  when 
evaporated  leaves  the  compound  apparently  unaltered.  Acids  decolorise 
the  solution;  acetate  of  lead  forms  in  it  a  white  precipitate,  nitrate  of 
silver  a  yeUowish  precipitate,  and  sulphate  of  copper  a  slight  greenish 
precipitate. 

It  ia  nearly  insolable  in  boiling  alcohol  and  ether. 


IT.  Ethylsalicylamic  Acid. 

C"NH"0*  =  C"(N.H.C*H»)H«0*  [=  N.H.(C*H»)(C"H*0») )q,j 

LiMPBiGHT.     Ann.  JPharm,  98,  262. 

Obtained  by  the  action  of  ammonia  on  methylsalicylate  of  ethyl 
(p.  258). 

By  the  farther  action  of  ammonia,  neutral  salicylamide  appears  to  be  formed : 

Crystallises  from  the  hot  aqueous  solution  in  small  colourless  needles; 
from  alcohol  or  ether  in  somewhat  thicker  crystals.  When  immersed  in 
a  quantity  of  boiling  water  not  sufficient  to  dissolve  it,  it  melts  into  an 
oil;  but  when  heated  alone  it  melts  only  at  110°,  and  solidifies  again  in 
the  crystalline  form  on  cooling.  Sublimes  at  a  very  moderate  heat. 
Has  a  slight  acid  reaction.  ' 

t2 
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Ijimpricht. 
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....     19-3 
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65-3 

6-9 

4  O   

32 

C»NH»CH 

165 

....  100-0     ... 

100-0 

....  100-0 

a  was  prepared  from  methylsalicylate  of  ethyl  obtained  by  heating  metfaylulicylate 
of  baryta  with  sulphovinate  of  potash  to  100^  in  sealed  tubes ;  the  oily  neatral  ether 
thus  obtained  was  heated  with  aqneous  ammonia  to  100*  in  sealed  tabes  for  a  few 
hours;  b  and  e  were  obtained  by  leaving  aqueous  ammonia  in  contact  for  some  days  at 
ordinary  temperatures  with  methylsalicylate  of  ethyl  prepared  by  heating  methylsali- 
cylate of  potash  with  iodide  of  ethyl. 

Etbylsalic^lainic  acid  is  nearly  inaolnble  in  cold  water^  but  dissolves 
pretty  readily  in  boiling  water.  The  solution  is  coloured  pnrple  bj  sesqai- 
chloride  of  iron,  green  by  sulphate  of  copper,  and  yields  a  precipitate 
with  neutral  acetate  of  lead  after  addition  of  ammonia. 

It  dissolves  at  aj;entle  heat  in  hydrachloiic,  nitric  and  strong  ntlphuric 
Ucid,  and  is  precipitated  from  the  two  former  on  cooling,  from  the  last 
on  addition  of  water. 

It  dissolves  in  warm  potash-ley  and  separates  out  on  cooling. 

In  alcohol  and  ether  it  dissolves  very  readily  at  the  boiling  heat, 
much  less  at  ordinary  temperatures.  ^ 


Benzoylsalicylamic  Acid. 

C«NH»^0«  =  C"{N.H.C"H»0»)H»0«,0«  [=^-H.(C»*H»0»)(C!**H*0*)  j^, 

Gerhardt  &  Chiozza.     Compt,  rend,  37,  86. 
Limpricht.     Ann,  Fharm,  99,  249. 

BensioyUaiicylamidf  Azoture  de  benzoile,  de  talieyle  et  d*hydrogkne. 

Formation,  By  the  action  of  chloride  of  benzoyl  on  salicylamic 
acid : 

C"NH70*  +  C»*C1H»0*  «  C«NH"0«  +  HCl. 

Preparation,  Chloride  oi  benzoyl  and  salicylamic  acid  in  equal 
numbers  of  atoms  are  heated  together  to  120°  *~  145°  as  long  as  hydro- 
chloric acid  continues  to  escape;  and  the  residue  —  which  remains  liquid 
and  viscid  for  a  long  time  after  cooling,  but  becomes  crystalline  on  the 
addition  of  a  few  drops  of  alcohol  or  ether  —  is  washed  with  a  small 
quantity  of  ether  and  dissolved  in  boiling  alcohol,  whence  it  crystallises 
on  cooling. 

Very  slender  needles  united  in  flocks. 

The  acid  when  heated  gives  off  water  and  is  converted  into  benzoyl- 
salicylimide  (Limpricht) : 

0»NH"0«  -  2H0  -  CMNH»0*. 
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After  fusion  it  remains  for  a  long  time  resinous  and  gummy,  and  is  no 
longer  completely  soluble  in  hot  ammonia.  The  yellow  residue  dissolves 
easily  in  alcohol,  and  the  yellow  solution  deposits  after  eraporation  small 
needles  which  dissolve  very  readily  in  alcohol,  forming  a  yellow  solution 
which  is  decolorised  by  hydrochloric  acid;  they  appear  to  consist  of  an 
ammonia-salt.  —  It  is  attacked  by  chloride  of  benzoyl,  and  the  crystal- 
line product  appears  to  be  reconverted  into  benzoylsalicylamio  acid  by 
the  action  of  water  or  alcohoL  (Gerhardt  &  Chiozza.) 

The  acid  dissolves  very  easily  in  ammonia,  but  is  deposited  in  its 
original  state  when  the  ammonia  evaporates  (Gerhardt  &  Chiozza, 
Limpricht),  or  when  the  solution  is  mixed  with  an  acid.  (Limpricht.) 
The  acid  dissolves  in  the  fixed  alkalis,  forming  deep  yellow  solutions, 
but  is  generally  resolved  at  the  same  time  into  benzoic  and  salicylamic 
adds.  (Limpricht.)  —  It  dissolves  in  warm  carbonate  of  soda  without 
evolution  of  carbonic  acid;  and  the  solution  when  treated  with  acids, 
deposits  very  solnble  crystals,  probably  consisting  of  benzoic  and 
salicylamic  acids.  (Limpricht.)  —  Its  solution  in  strontia- water  first 
deposits  crystals  of  benzoate  and  afterwards  of  salicylamate  of  strontia. 
The  first  crop  of  crystals  contained  26*6  p.  c.  strontiom,  and  the  second  24*4  p.  c. ;  the 
formala  of  the  benzoate  requires  26*4  p.  c,  and  that  of  the  salicylamate  23*3  p.  c. 
strontiam.  (Limpricht.) 

The  ammoniacal  solution  forms  a  light  lemon-yellpw  precipitate  with 
neutral  acetate  of  lead,  and  light  ^^ue  with  sulpl^ate  of  copper.  (Gerhardt 
&  Chiozza.) 

Silver-saU,  —  The  ammoniacal  solution  of  the  acid  forms  with  nitrate 
of  silver  a  yellow  precipitate  which  becomes  strongly  heated  with  chloride 
of  benzoyl,  forming  chloride  of  silver.      (Gerheurdt   &  C^iiozza.) 

Limpricht. 

C»NHM»0«   240     ....     69 

Ag    108     ....     31     30 

^  C«NHi»AgO« 348     ....  100 

The  aci4  dissolves  very  sparingly  in  boiling  alchohol. 


H  Benzoylsalicylimide, 

C»NH»0*  =  N.C"H«0",C"H*0». 

Limpricht.     Ann.  Pkarm,  99,  250. 

fienzoylss^icylamic  acid  heated  to  270°  in  a  small  retort  till  about 
one-third  has  volatilised,  yields  9.  distillate  containing  water,  benzoic 
acid  and  oily  prpducts,  and  a  residue  consisting  of  benzoylsalicylimide 
and  undecomposed  benzoylsalicylamio  acid,  which  latter  mi^y  be  removed 
by  boiling  with  small  quantities  of  alcohol.  The  remaining  pulverulent 
benzoylsalicylimide  dissolved  in  a  larger  quantity  of  boiling  alcohol, 
separates  on  cooling  in  small  yellowish  ne^dles^  which  when  dry  form  a 
slightly  interlaced  mass. 
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Ltnpricbt. 

28  C   1$8    ....     75-a    76-1     ....     752 

N  14     ....      6-3 

9  H  9     ....       4-0     5-0     ....       4-8 

4  O  32     ....     14-4 

0»NH»0* 223     ....  1000 

Ammonia  hi  which  2  At.  H  are  replaced  by  C'^H^O*,  and  the  remaining  atom  by 
benzoyl  C"H»(>«. 

The  conpoiiftd  diesolves  in  about  lOOQ  ptt.  of  boiling  alcokol,  \, 


AnthranjQic  Acid. 

C"NH^O*  =  G^AdH^OK)* 

FRITZ80H&     (1841.)     «/.  pr.  Chem.   2a,   76;   Ann.    Pharwk.   o%  83; 

PAarwi.  Cmvtr,  1841.  327. 
LiEBio.     Ann,  Fharm.  Zd,  91;  Phaxm.  C^ntr.  1841,  601. 
Chakcbl.     ConipL  ehim.  1849,  185;  Compt.  rend*  28,  422;  Pkarm.  Gm^. 

1840,  332. 
Gerlanh.     Ann.  Fharm.  86,  143;  abstr.  J.  pr.  Chem.  57,2*52;  60^  110; 

Chem  Qaz.  1852,  237;  Pharm.  Centr.  1853,  801. 
KuBEL.     Ann.  Pharm.  102,  236. 

Carbamilio  acid,  Phenjfilcurbamic  acid, 

FamuUton.  I.  By  heating  indigo  with  potask^Iej.  (FrHssehe.)  — 
2.  Bj  heating  chrysanilic  acid  with  dilute  acide.  (Fritssche.)  —  3.  By 
the  action  of  potash  on  aniline-urea.  (Chancel.) 

C"N«H80»  +  KO,HO  -  CWNH«KO«  +  NH». 

Preparation.  1.  Indigo  from  the  rat  is  added  in  email  portions  to 
boiling  potash-ley  of  such  a  strength  as  to  boil  at  150",  till  chrysanilate 
of  potash  beffins  to  separate;  the  mass  which  solidiOes  on  cooling  is 
dissolved  in  alcohol  and  filtered;  the  filtrate  is  exposed  to  the  air  till  its 
CTcen  colour  changes  to  brown;  the  caustic  potash  conyerted  into  car- 
bonate by  passing  carbonic  acid  into  it;  and  the  liquid  decanted  from 
this  salt  is  freed  from  alcohol  by  distillation  :  as  the  solution  becomes  con- 
centrated, anthranilate  of  potash  separates  out.  The  saline  mass  freed 
from  the  mother-liquor  by  means  of  bibulous  paper  is  dissolved  in  the 
smallest  possible  quantity  of  water;  and  the  fiUerea  solution  is  mixed  with 
acetic  acid,  which  at  first  produces  turbidity  and  afterwards  an  abundant 
crystalline  precipitate  of  anthranilic  acid.  The  acid  first  stparatet  in  small 
drops  which  afterwards  unite  into  crystals.  (Fritzsche.)  —  2.  When  chrysanilic 
acid  is  boiled  for  some  time  with  dilute* sulphuric  acid,  the  solution  on 
cooling  deposits  black-blue  needles;  and  the  liquid  separated  therefrom 
containing  anthranilic  acid  and  another  acid,  is  saturated  with  sulphate 
of  zinc,  and  carefully  neutralised  with  dilute  potash,  whereby  anthranilate 
of  zinc  is  precipitated  in  the  form  of  a  fine  yellowish  'powder  difiBcuIt  to 
wash.  If  a  small  brownish  flocculent  precipitate  forms  at  the  beginning  of  the  neQtm« 
lisation,  the  liquid  must  be  filtered  from  this  precipitate  before  the  zinoraalt  is  fbrther 
neutralised  with  potash.  The  zinc-salt  is  heated  with  alcohol  to  the  boiling 
point;  sulphuric  acid  diluted  with  alcohol  is  added  by  drops^  avoiding  an 
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excesu;  and  the  liquid  is  filtered  :  anthranilio  acid  then  separates  from  it 
either  on  cooling  or  after  partial  evaporation.  (Fritzsche.) — 3.  One  pt. 
of  finely  pulverised  indigo  boiled  in  a  silver  dish  with  10  pts.  of  potash* 
ley  of  sp.  gr.  1'35,  is  quickly  attacked,  without  evolution  of  gas.  The 
solution,  which  becomes  red  aud  thickish,  is  repeatedly  diluted  with  water 
and  then  concentrated  by  boiling;  and  before  all  the  indigo  is  dissolved, 
])eroxide  of  manganese  is  added  in  successive  small  portions  till  a  sample 
diluted  with  water  no  longer  turns  bine  on  exposure  to  the  air.  The 
thick  mass,  which  now  contains  nothing  bnt  anthranilate  of  potash  and  a 
little  free  potash,  is  dilnted  with  hot  water,  and  supersaturated  with  dilute 
snlphnrio  acid;  the  resulting  my-brown  precipitate  separated  by  filtra- 
tion; the  filtrate  neutralised  with  potash  and  evaporated  to  dryness;  and 
the  anthranilate  of  potash  extracted  from  the  residue  by  cold  water  or 
alcohol.  The  aqueous  solution  (obtained  by  treating  with  water  the 
residue  of  the  alcoholic  solution,  if  alcohol  has  been  used  as  the  solvent) 
mixed  with  acetic  acid,  yields  after  24  hcnrs  an  abundant  crystallisation 
of  anthranilio  acid.  These  crystals  are  washed  with  warm  water,  dis- 
solved in  10  to  15  pts.  of  boiling  water,  and  milk  of  lime  then  added 
sufficient  to  produce  an  alkaline  reaction;  the  liquid  filtered  from  the 
excess  of  lime  yields  on  cooling  colourless  crystals  of  anthranilate  of 
lime.      If  coloured,  they  must  be  decolorised  hj  solution  in  hot  water  and  boiling  with 

animal  charcoal.  The  hot  aqueous  solution  of  the  lime-salt  mixed  with 
acetic  acid,  deposits  the  acid  in  yellowish  crystals  as  it  cools.  If  the 
erystallisation  is  preceded  by  a  milky  turbidity^  there  is  an  impurity 
present  which  must  be  removed  by  boiling  with  blood-charcoal.  (Liebig.) 
4.  AnUine-urea  is  boiled  with  strong  potash  ley  as  long  as  ammonia 
continues  to  escape,  and  the  liquid  is  supersaturated  with  acetic  acid.  If 
the  solution  has  not  been  too  much  concentrated,  no  precipitate  appears, 
but  the  anthranilic  acid  separates  on  cooling  in  crystals  which  may  be 
purified  by  recrystallisation.  (Chancel.) 

Frapertieg,  Transparent,  very  lustrons  laminsB  with  dihedral  sum- 
mits.— The  nearly  cooled  solution  of  the  lime-salt  yields,  after  addition  of 
acetic  acid,  slender  white  four  and  six-sided  needles.  (Liebig.)  The  acid 
obtained  by  the  first  process  (p.  326)  is  a  sandy  powder;  if  the  acetic  acid 
forms  a  layer  above  the  other  liquid,  colourless  crystalline  scales  are 
obtained,  resembling  those  of  benzoic  acid;  the  alcoholic  solution  yields 
large  crystalline  laminsd.  (Fritzsche.)  The  acid  melts  at  about  135^ 
(Fritzsche.)  It  sublimes  at  a  gentle  heat  in  shining  laminse  resembling 
those  of  sublimed  benzoic  acid  (Liebig);  as  a  fine  crystalline  powder. 
(Fritzsche.)     Has  a  sweetish  taste.  (Fritzsehe.) 
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Fritzsche. 
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Liebig. 
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Isomeric  with  r.midobenzcic  and  salicylamic  acids. 

Decompositions,      1.  Boils  when  heated  above  135^  and  is  resolved 
into  carbonic  acid  and  aniline.  (Fritzsche.) 

CMNH70*  «.  C»NH'  +  2C0«. 
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The  deoom position  is  most  complete  when  the  acid  is  mixed  with  twice 
its  bulk  of  powdered  glass  and  distilled  in  a  glass  tube  over  a  spirit- 
lamp;  the  distillate  yields  laminss  of  anthrauilic  acid  which  disappear  in 
rectification.  (Liebig.)  —  2.  Heated  with  ordinary  nitt^  acid,  it  does  not 
evolve  any  nitrous  vapours,  and  the  liquid  on  cooling  deposits  crystalline 
laminfiB  which  dissolve  readily  in  water,  do  not  precipitate  baryta- water, 
colour  ferric  salts  blood-red,  and  give  off  ammonia  when  treated  with 
potash:  they  are  therefore  nitrosalicylate  of  ammonia.  (Gerhardt,  N.Ann, 
Chim:  Phys.  7,  227.)  —  3.  When  nitrous  acid  is  passed  into  the  dilute 
aqueous  solution  of  anthranilic  acid,  as  long  as  bubbles  of  nitrogren  are 
evolved,  it  is  resolved  into  salicylic  acid,  nitrogen  and  water.  (Gerhardt) 

C"NH70*  +  NO»  =  CWHW  +  2N  +  HO. 

4.  The  acid  treated  with  chlorate  of  potash  and  hydrochloric  acid 
yields  chloranil  (Hofmann,  Ann.  Pharm.  52 j  65) : 

C^^NHW  +  8C1  +  40  «*  C»C1<0*  +  2C0«  +  4C1  +  NH». 

Comhinationg.  The  acid  dissolves  with  some  difficulty  in  cold  but 
pretty  easily  in  boiling  wcUer. 

%  Sulphate  qf  AnthrafiUie  Acid.  —  C"NH'0*,SHO*.  —  Obtained  by 
precipitating  the  h^drochlorate  with  sulphate  of  silver.  Generally  forma 
needles  united  in  concentric  groups.  (Kubel.) 

Kubel. 

CMNH701 137    ....     73-66 

SHO< 49     ....     26-24     26-26 

C"NH70^,SH0<  ....  186     ....  10000 

Hydrochhyrate.  C**NH'0*,HC1.  —  Dry  anthranilic  acid  prepared  from 
indigo  absorbs  hydrochloric  acid  gas,  but  does  not  in  this  manner  readily 
form  a  definite  compound.  But  when  anthranilic  acid  is  dissolved  in 
warm  concentrated  hydrochloric  acid,  the  new  compound  crystallises  in 
slender  needles  on  cooling.  (Kubel.) 

Dried  over  oil  of  vitriol,  Kubel. 

C"NH70<  1370     ....     79-46 

HCl    85-4     ....     20-54     2096 

C"NH70*,HC1 ....  172-4     ....  10000 

NUraU.  C'*NH'0*,NHO«.  —  Obtained  by  precipitating  the  hydrochlo- 
rate  with  I  At.  nitrate  of  silver.  The  liquid  filtered  from  the  chloride 
of  silver  yields  by  evaporation  large  prismatic  crystals  easily  soluble  in 
boiling  alcohol.  -^  When  1  At.  of  bydrochlorate  of  anthranilie  acid  ii  mixed  with 
2  At.  nitrate  of  siWer,  the  filtered  liquid  after  concentration  yields  a  componnd  which 
contains  silver,  but  apparently  not  in  sajBcient  quantity  to  form  the  componnd 
Ci«NH7O,NH0<  +  NAgO'  -—  Nitrate  of  baryta  4oe8  not  appear  to  combine  with  nitrate 
pf  anthranilic  add.  (Kubel.) 

Oxalate.  —  Prepared  by  treating  the  bydrochlorate  with  oxalate  of 
^yer.     Crystallises  in  small  silky  scales.  (Kubel.) 
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Ai  100».  Kabd. 

2  0*NWO^ 274     ....     75-27 

C*H80« 90    ....     24-73    26'25 


(CWNH70*)2,C*H»0»  ....  364     ....  lOO'OO  f. 

The  compounds  of  anthranilic  acid  with  bases  yield  aniline  by  dry 
distillation,  like  the  free  acid,  but  a  considerable  quantity  of  charcoal  m 
separated  at  the  same  time.  The  decomposition  is  less  simple  than  that 
of  the  free  acid,  because  in  the  salts,  one  atom  of  hydrogen  is  replaced  by 
a  metal.  (Fritzsche.) 

The  anthranilates  of  the  dlhalis  are  crystallisable,  dissolve  readily  in 
water  and  alcohol,  have  a  sweetish  taste,  and  do  not  deliquesce  when 
exposed  to  the  air.  (Fritzsche.) 

AntkranUate  of  Lime  crystallises  from  the  hot  aqueous  solution  in 
colourless  transparent  rhombohedrons;  it  dissolves  sparingly  in  cold,  but 
with  tolerable  facility  in  hot  water.  (Liebig.) 

Anthranilate  of  Silver,  —  The  solution  of  the  lime-salt,  or  the  aqueous 
acid  neutralised  with  ammonia,  yields,  when  mixed  at  the  boiling  heat 
with  nitrate  of  silver,  a  precipitate  composed  of  white  laminsp,  which 
dissolves  completely  in  boiling  water  and  crystallises  with  silvery  lustre 
on  cooling.  (Liebig.) 

liebig. 

14  C  840    ....     34-41     34-19 

N  14*0    ....      5-73 

6  H  6-0    ....       2-46     2-45 

Ag 1081     ....     44-28     43-96 

4  O 32-0     ....     13-12 


C"NH»AgO* 244-1     ....  100-QQ 

The  acid  dissolves  readily  in  alcohol  and  ether^ 


Appendix  ta  AnthranUic  Add, 

Chrysanilic  Acid. 

Fritzsche.     (1841.)    J,  pr.   Chem,  23,  67;   Ann,  Fkarm^  39,  78. -r— 

J.  pr.  Chem,  28,  199j  Fharm,  Centr.  1841,  333, 
Gerhardt.     Hev.  sdentif  10,  371. 

Preparation.  Finely  divided  indigo  is  added  by  successive  portions 
to  potash-ley  boiling  at  150^,  till  chrysanilate  of  potash  beffins  to  sepa- 
rate, the  mixture  is  then  left  to  cool,  and  water  added  to  the  solidified  mass. 
The  liquid  is  either  mixed  with  a  quantity  of  dilute  acid  sufficient  only  to 
saturate  the  greater  part  of  the  potash;  the  bluish  green  precipitate 
separated  by  filtration;  and  the  chrysanilic  acid  precipitated  from  th^ 
golden  yellow  liquid  by  addition  pf  excess  of  acid; — or  the  solution  of 
chrysaoilate  of  potash  is  immediately  supersaturated  with  very  dilute 
acid;  the  precipitate  of  impure  chrysanilic  acid  thrown  into  a  large 
quantity  of  water;  potash-solution  then  added  by  drops  as  lojng  as  the 
solution  r^taiqs  its  pure  gold-yellow  colour;  and  the  liquid  immediately 
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filtered  into  an  excess  of  dilate  acid.  (If  too  mach  potash-eolation  is 
used;  the  liquid  immediatelj  acquires  a  greenish  tint)  a  portion  of  the 
imparities  heine  then  redissoWed^  and  a  decomposition  takes  place  in  the 
liqaid,  a  thin  film  of  indigo-hlae  forming  on  the  sarface;  hat  hj  carefal 
neutralisation  with  dilute  acid,  the  pure  gold-yellow  colour  may  be 
restored.  After  the  precipitate  has  been  thrown  on  the  filter,  the  last 
portions  of  liquid  must  be  allowed  to  drain  off  before  the  precipitate  is 
washed  with  water,  because  the  residue  i«  partially  dissolved  by  pare 
water,  and  consequently  the  wash-water  doos  not  yield  a  perfectly  pure 
acid  by  piecipitation.)  —  The  chrysanilic  acid  obtained  by  precipitation 
is  purified  by  solution  in  a  boiling  mixture  of  eqaal  parts  of  alcohol  and 
water,  which  deposits  it  in  the  crystalline  form  on  cooling. 

Pr<ypertiea.  Microscopic  needles  united  in  dense  stellate  groans;  by 
precipitation,  red-brown  flakes  resembling  kermes  are  obtained,  lighter  in 
colour  the  greater  the  excess  of  acid  added,  but  becoming  darker  by 
washing  with  water,  and  dark  brown-red  or  sometimes  dark  green  when 

According  to  Fritzsche,  the  acid  contains  in  ^00  pts. : 

a.  0.  c.  a.  c>  Jm 

C - 65-74     ....     66-03     ....     6674     ....    68*62    ....    68-74     ....     69-06 

H 4-34     ....       4-23     ^..       4*46     ....       427     ....       4  38     ....       4-33 

a,  b  and  c  were  obtained  by  precipitation  ;  d,  e  nxkd/  were  purified  by  eolatioo  in 
alcohol.  According  to  Gerhardt,  chrysanilic  acid  in  a  mixture  of  isstic  add  or  isatia 
with  more  or  leas  reduced  indigo  {Bev.  tcient.  10,  371). 

DecompoHtum^,  Boiled  with  dilute  mineral  acids,  it  forms  a  brown 
red  solution  continually  becoming  deeper  in  colour,  and  is  completely 
resolved  into  anthranilic  acid  and  an  indifferent  snbstance,  which  on 
cooling  separates  almost  completely  in  slender  blue-black  needles.  These 
crystals  when  recently  formed  dissolve  in  alcohol,  forming  a  deep  red- 
purple  solution  with  a  tinge  of  blue;  but  after  drying,  they  form  with 
cold  alcohol,  a  red  solution,  leaving  on  the  filter  an  indigo-coloured  sub- 
stance which  forms  a  violet  solution  with  cold  alcohol  or  ether,  dissolves 
somewhat  more  abundantly  in  boiling  alcohol,  and  crystallises  on  cooling 
in  black  blue  scales  not  exhibiting  any  coppery  lustre.  After  drying, 
the  black-blue  needles  dissolve  less  easily  and  with  red-brown  colour; 
both  solutions  appear  to  be  alteied  by  exposure  to  the  air.  In  the  fresh 
and  still  moist  state,  they  are  quickly  decomposed  by  alkalis,  with 
separation  of  indigo ;  after  drying,  they  decompose  slowly.  They 
contain  in  100  parts 

a.  b.  c. 

C  66»85     72-55     73-89 

H 3»95     3-97     3-96 

a  was  prepared  from  chrysanilic  acid  obtaiaed  by  precipitation ;  b  and  e  from  chrysanilie 
acid  purified  by  solution  in  hot  alcohol. —  When  chrysanilic  acid  is  boiled  with 
alcohol  to  which  a  few  drops  of  sulphuric  or  hydrochloric  acid  are  added, 
a  red-brown  solution  is  formed,  which  by  coohng  or  by  evaporation  at  a 
gentle  heat,  deposits  a  red-brown  crystalline  product.  A  hot  alcoholic 
sojution  of  chrysanilate  of  ammonia  supersaturated  with  hydrochloric 
acid  deposits  on  cooling  long  very  slender  needles.     (Fritzsdie.) 
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%.  Reeently  precipitated  ehrfsanilic  acid  forms  with  excess  of  con- 
centrated ammonia,  a  greenieb  yellow  crystalline  product,  wbicb  doea 
not  evolve  ammonia  when  treated  with  cold  solution  of  potash.  The 
aqueous  or  alcoholic  solntion  of  this  substance  mixed  with  bydpochlorio 
acid,  and  left  to  evaporate,  deposits  yeUowgreen  needles;  frequently 
however— e.^.  after  beating  or  continued  contact  with  the  air — blue  flakes 
are  deposited^  either  instead  of  these  needles  or  together  with  tbem» 
With  nitrate  ol  silver^  the  solution  forms  a  precipitate  coosieting  of 
interlaced  microscopic  Deedfes^  a  separation  of  metallic  silrer  oeoasioaally 
taking  place  at  the  same  time*     (Fritzache.) 

3.  The  solution  of  an  alkaline  chrysanilate  exposed  to  the  air  becomes 
covered  with  a  HghUgreen  film  which  appears  crystalline  under  the 
microscope,  and  yiekfe  small  crystals  when  dissolved  in  ether. 

4.  A  solntion  of  cbrysanilic  acid  mixed  with  nitrate  of  silver  forms 
at  first  an  orange-yellow  precipitate  (probably  chrysanilate  of  silver), 
which  however  soon  assumes  a  dark-brown  red  colour,  and  after  addition 
of  a  little  nitric  acid,  changes  into  a  heavy  grey  precipitate  containing  a 
large  quantity  of  metallic  silver,  whilst  the  liquid  retains  in  solution  a 
silver  salt  which  separates  in  flesh-coloured  flakes  when  the  liquid  is 
neutralised  with  ammonia.  From  the  heavy  grey  precipitate  alcohol 
extracts  the  substance  obtained  in  the  preceding  reaction  (3);  it  has  more 
or  less  of  a  dark  green  colour,  arising  merely  from  impurities,  since 
when  heated  with  nitric  acid,  it  assumes  a  lemon-yellow  colour,  without 
being  much  attacked. 

CombinaHons.  Ohrysanilic  acid  dissolves  very  spamgiy  in  wnter, 
forming  a  jnellowish  solution.  It'  dissolves  with  gold^yeUaw  ooloun  in 
alkalis,  but  is  readily  decomposed  by  excess  of  alkali. 

Chrysanilate  of  Ammoina  i»  obtained  pare  only  when  alcobo^ie* 
solutions  are  employe<l. 

Chrysomlate  cf  jpo^osi  forms  small  yellow  cryslala  easily  soluble  io 
water^     With  metallic  salts,  it  forms  precipitates  ol  varions'  eolonrsw 

Chryganilate  of  Zme,  —  Obtained  by  addiag  a  solntion  of  tie  potftfth' 
or  ammonia-salt,  as  nearly  neutral  as  possible,  to  a  boiling*  solntion  of 
acetate  of  zinc  mixed  with  acetic  acid.  Powder  of  a  fine  brick-red 
colour,  which  settles  down  quickly,  and  appears  crystalline  under  the 
microscope.  By  analysis  it  is  found  to  contain  sometimes  14  At., 
eumetiraes  42  At.  carbon  to  1  At.  zinc-oxide. 

ChrytanUaie  of  Lead.  —  Obtained  like  the  zinc-salt  and  exhibits 
umilar  properties.  Its  composition  agrees  nearly  with,  the  formula 
C«»HWT^«0*,PbO. 

Cbrysanilic  acid  dissolves  readily  in  aMiol^  forming  a  reddish  ]|:eUow 
solution. 


SaUcyluiic 

(P»NH»0»  =  C»AdirO*. 
C.  BEaTAawTW,     (1855.)    Nuovo  dmetUo,  1,  363. 

Occurs  in  the  urine  after  salicylic  acid  has  been  swallowed. 
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Preparation,  The  acid  urine  voided  after  taking  salicylic  acid  is 
evaporated  down  to  12°  Bm.,  acidulated  with  hydrochloric  acid,  shaken  np 
with  ether  and  the  ether  distilled  from  the  ethereal  solution.  The  residne 
yields  by  spontaneous  evaporation^  large  crystalline  nodules,  which,  when 
freed  from  the  mother-liquor  by  pressure,  dissolved  in  boiling  water,  and 
treated  with  animal  charcoal,  yield  a  crystalline  mass  consisting  for  the 
most  part  of  slender  needles,  mixed  with  larger  needles  of  salicylic  acid. 
On  heating  this  mixture  in  a  current  of  air  to  between  1 40°  and  150%  the 
salicylic  acid  volatilises,  and  the  residue  crystallised  from  hot  water 
containing  animal  charcoal  yields  pure  salicyluric  acid. 

Properties.  Slender,  shining,  crystalline  needles,  which  when  obtained 
from  the  aqueous  solution  are  grouped  concentrically.  Has  a  somewhat 
bitter  taste  and  a  strong  acid  reaction.  Melts  at  about  160%  and  solidi- 
fies in  the  crystalline  form.  The  solutions  colour  ferric  salts  violet  like 
salicylic  aoia. 
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Rdated  to  lalicylic  acid  in  the  nme  manner  aa  hipparic  to  benzoic  acid. 

Decompoeitums,  1.  Between  160^  and  170%  the  acid  turns  brown  and 
begins  to  decompose,  yielding  a  sublimate  of  salicylic  acid.  At  a 
stronger  heat,  it  swells  up  and  fives  off  ammonia,  leaving  a  residue  of 
charcoal.  —  2.  When  boiled  with  excess  of  baryta-water,  it  does  not 
form  any  salicylate  of  baryta;  a  small  quantity  oi  ammonia  is  however 
given  off.  —  3.  Heated  for  a  short  time  with  fuming  hydrochloric  acid, 
it  dissolves  and  crystallises  out  again  unaltered;  but  if  the  boiling  be 
continued  for  two  or  three  hours,  the  acid  is  resolved  into  salicylic  acid 
and  glycocolr 

CWNHK)*  +  2HO  «  C"H«0«  +  C*NH*0<. 

4.  When  it  is  boiled  with  water  and  peroxide  of  lead,  the  latter  is 
decolorised,  and  on  boiling,  the  solution,  smal{  shining  needles  separate 
out. 

Combinations.  The  acid  dissolves  readily  in  boiling  toctter,  less  in 
cold  water. 

'    The  mlicylurcUes  crystallise  with  facility.     The  acid  expels  car- 
bonic acid  from  its  compounds  . 

Sdlicyluraie  of  Baryta.  —  Obtained  by  dissolving  carbonate  of  baryta 
in  the  warm  acid.  As  the  solution  cools,  the  salt  crystallises  in  large 
hard  prisms,  which  become  opaque  and  give  off  water  when  heated,  then 
melt  and  decompose,  giving  off  ammonia  and  an  oil  which  smells  like 
hydrate  of  phenyl,  and  leaving  a  residue  of  carbonate  of  baryta.  The 
salt  is  sparingly  soluble  in  cold  water. 

Salicyluraie  of  Lime. — a.  When  carbonate  of  lime  is  dissolved  ir. 
the  aqueous  acid,  the  solution  on  cooling  yields  aggregated  needles 
which  are  sparingly  soluble  in  cold  water  and  insoluble  in  alcohol. 
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b.  When  milk  of  lime  is  added  by  sttocesaive  small  quA&lities  to  the 
warm  aqueous  acid,  a  solution  is  at  first  obtained  which  suddenly 
solidifies  in  a  crystalline  mass  insoluble  in  boiling  water. 

The  acid  dissolves  readily  in  alcohol  and  with  tolerable  facility  in 
ether. 


Nitro-oxyamidogen  Nudeus  C**AdXH*0*. 

Nitrosalicylaniic  Acid. 

C"N»H»0»  =  C"AdXH*0*,0*. 

CAHOUita.     N.  Ann.  Chim.  Fhys,  10^  352;  Phamu  Centr.  1844,  439. 
I>litroaaiieylamide,  Anilamide^ 

Methylnitrosalicylic  acid  left  for  three  weeks  in  a  warm  place  in 
contact  with  strong  aromonia>  gradually  disappears  and  yields  a  yel- 
lowish red  liquid)  which,  when  eraporated  at  a  gentle  heat,  deposits  a 
bright  red  mass  easily  soluble  in  water  especially  if  it  contains  ammonia, 
and  precipitated  therefrom  by  acid  in  yellow  flakes;  and  on  dissolving 
these  in  alcohol  after  they  have  been  washed  with  water,  and  evaporating 
the  solution,  the  acid  separates  in  yellow  shining  crystals ^  —  May  be 
partially  volatilised  without  decomposition » 


14  C  

2  N 

...     84 
...     28 
...       6 
...     64 

....     46*15     ... 
....     15*3o     ... 
....         u**«f      ... 
....       Ov'lt)       ... 

Cahoun. 

45-90 

15-31 

6  H 

8  O 

• 

3-44 

35-35 

C"N«H«0» 

...  182 

....  100-00     ... 

100-00 

Boiled  with  potash-ley,  it  gives  off  ammonia,  and  forms  uitrosalicylate 
of  potash. 

It  is  nearly  insoluble  in  cold  tffatery  but  colours  it  nevertheless.  In 
boiling  water  it  is  much  more  soluble. 

It  dissolves  readily  in  cold  amTnonia,  pota^  or  toda,  and  is  precipitated 
therefrom  by  acids  in  its  original  state. 

It  dissolves  readily  in  alcohol  and  eihet, 

Ato  nucUm  (?*NH*. 

Toluidine. 

C"NH*  =  C"NH',H«. 

MusPRATT  de  HoFMANN.     (1845.)    Ann.  Pharm,  54,1;  Pharm.  Centr. 

1848,  513. 
No  AD.     Ann.  Pharm,  63,  305;  Phaim.  Centr,  1848,  182. 
A.  W.  HoPMANN.     Ann.  Pharm,  66,  144;  Pharm.  Centr,  1848,  582. 
Wilson.     Ann.  Pharm.  17 y  216  ;  Ghem.  Sac,  Qu,  J,  3,  154;  Pharm^ 

Centr,  1851,  110. 
Chautard.     N.  J.  Pharm..  24,  166;  J,  pr.  Chem.  60,  240. 
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Formation,  1.  Wfaeo  nUfotolool  ia  d«;ftmpoaed  by  Bulpbu  retted 
hydrogen  in  presence  of  ammonia  or  potuwh.  (MMepralt  &  Uofuiaaay 
Wilson.^  —  2.  hy  the  action  of  potaah  on  the  yellow  mixture  of  reein 
obtainea  by  treating  oil  of  tuipentine  with  nilric  acid.     (Chautard.) 

• 

Preparation,      Nitrotolaol  is  dissolved   in   alcohol   saturated    with 

ammonia^  and  sulphuretted  hydrogen  passed  into  the  liquid  till  its  odour 

no  longer  disappears  even  after  long  standing;  snlphar  then  sepanites  iii 

fine  crystals.  To  accelerate  the  decomposition,  the  liquid  satarated  with  sulphuretted 
hydntgeo  is  heated  in  a  retort  to  the  boiling  point,  whereupon  a  large  quantity  of  auU 
pliuretted  hydrogen  is  evolved ;  the  distillate  is  then  poured  back,  tlie  liquid  again  satu- 
rated with  sulphuretted  hydrogen,  and  these  operations  repeated  five  or  six  times.     The 

liquid  is  now  mixed  with  water  and  excess  of  hydrochloric  acid  and  shaken 
up  with  ether  (which  still  takes  np  a  certain  quantity  of  undeeotu posed 
nitrotoluol,  even  after  long  treatment  with  sulphuretted  hydrogen);  and 
the  alcoholic  liquid  is  evaporated  down  to  one-third  to  expel  the  alcohol, 
and  distilled  with  potash^  whereupon  ammonia  and  tohiidine  pass  over 
with  the  water,  the  tulnidine  collecting  at  the  bottom  rn  the  form  of  a 
heavy  oil  which  crystallises  after  a  while.  The  entire  distillate  is 
supersaturated  with  oxalic  acid  and  evaporateil  to  dryness  over  tiic 
water-but h;  the  residual  mixture  of  oxalate  of  ammonia  attd  oxalate  of 
toluidine  boiled  with  absolute  alcohol,  which  dissolves  only  the  oxalate 
of  toluidine  and  deposits  it  in  slender  white  needles  on  cooling.  These 
crystals  are  dissolved  in  hot  water,  and  the  sohrtion  is  mixed  with  strong 
potash-ley;  the  toluidine  then  separates  tmmedmtely  in  oily  drops  which 
ride  to  tne  surface,  and  collect  into  a  film  of  liquid  which  crystallises 
with  a  radiating  stmcture  on  cooling.  The  crystalline  crust  is  washed 
with  cold  water  till  it  no  longer  imparts  to  the  water  an  alkaline  reaction; 
then  pressed  between  paper,  and  rectified  by  one  distillation  (Muspratt 
&  Hofmann);  or  it  is  dissolved  in  ether  and  the  solution  left  to  evaporate 
slowly.  (Noad.)  —  The  complete  conversion  of  nitrotoluol  into  toluidine 
by  hydrosulphate  of  ammonia  is  difiicult.  With  hydrosulphate  of 
potash  only  half  the  time  is  required  and  no  separation  of  ammonia. 
The  oxalate  merely  reunires  to  be  several  times  recrystallised  and 
distilled  with  baryta.     (Wilson.) 

2.  Potash-solution  is  gradually  added  to  the  yellow  resinous  mixture 
produced  by  the  action  of  nitric  acid  on  oil  of  turpentine  (if  the  quan- 
tity is  large,  it  is  best  to  make  the  mixture  in  a  retort  provided  with  an 
S-shaped  funnel-tube).  The  mixture  then  assumes  a  dark  red-brown 
colour,  becomes  very  hot,  swells  up,  and  yields  an  alkaline  distillate 
smelling  like  ammonia  and  phosphuretted  hydrogen.  As  soon  as  the 
spontaneous  ebullition  has  ceased,  the  mixture  is  heated  till  it  no  longer 
smells  distinctly  of  ammonia.  The  distillate  is  supersaturated  with  hydro- 
chloric acid,  whereby  resinous  matters  are  separated,  then  evaporated  to 
dryness  over  the  water-bath,  and  treated  with  absolute  alcohol  which 
leaves  sal-ammoniac  and  dissolves  hydrochlorate  of  toluidine.  (Chautard.) 

Properties.  Crystallises  from  solution  in  hydrated  alcohol  saturated 
while  hot,  in  large  broad  colourless  laminss.  Melts  at  40°  into  a  colour- 
less, strongly  remtcting  'oil.  Evaporates  at  ordinary  temperatures  and 
forms  white  clouds  with  hydrochloric  acid  held  over  it  (less  with  nitric 
acid).  Forms  on  paper  a  grease-spot  which  soon  disappears.  Boils  at 
198^.  Has  a  vinous  aromatic  odour  (just  like  that  of  aniline),  and  a 
burning  taste.     Blues  litmus  slightly,  changes  the  colouring  matter  of 
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daliliaB  to  green,  but  does  not  redden  tarmeric.  Colours  fir- wood  deep 
yellow.     Does  not  produce  a  violet-blue  colour  with  obloride  of  lime. 

Muspratt  &  Hnfmanu. 

14  C  84     ....     78-51     78-53 

N 14     ....     13*08 

9  H  y     ....       8-41     8-61 

C"NU» 107     ....  100-00 

DecamposUioTis,  1.  Toluidine  on  which  bromine  is  poured  becomes 
stronglj  heated  and  evolres  copious  fumes  of  hjdrobromic  acid;  when 
the  resulting  mass  is  heated,  white  shining  needles  sublime,  consisting  of 
a  bromine-compound  which  is  no  longer  ba^^ic,  very  much  resembles  ter- 
bromantline,  and  is  insoluble  in  water,  but  soluble  in  alcohol  and  ether. 

—  2.  With  aqueous  chloride  of  lime  it  acquires  only  a  faint  reddish 
tint  —  3.  Nitric  acid  colours  it  deep  red.  When  boiled  with  strong 
nitric  acid,  it  is  decomposed,  with  violent  evolution  of  nitrous  acid;  water 
added  to  the  solution  throws  down  sulphur-yellow  flakes,  which  dissolve 
in  alkalis  with  brown -red  colour,  and  are  repreeipitated  therefrom  by 
acids.  (Muspratt  &  Hofmann.)  —  4.  Toluidine  is  not  set  on  fire  by 
chromic  acid.  With  aqueous  chromic  acid,  it  forms  a  red-brown  preci- 
pitate which  appears  to  be  chromate  of  Uiluidine.  —  5.  Vapour  of 
toluidine  passed  over  melting  potassium  forms  cyanide  of  potaa^ium  with 
vivid  combustion. 

6.  An  alcoholic  solution  of  toluidine  through  which  cyanogen  gas  is 
passed  behaves  like  that  of  aniline  (xi,  253;  nd.  cyanotoiuidme,)  (Hofmann.) 

—  7.  Toluidine  over  which  the  vapour  of  volatile  chloride  of  cyanogen 
is  passed,  is  converted  into  hydrooblorate  of  metoluidine.  (Wilson.) 

2C"NH»  +  CNCT  «  C»N»HW  +  HCl. 

8.  Heated  with  bromide  or  iodide  of  ethyl,  it  forms  ethyl  toluidine. 
(Hofmann.) 

9.  With  anilocyanic  acid  it  forms  a  solid  crystalline  mass,  correspond- 
ing with  carbamide  and  oarbanilide.  (Hofmann.) 

ComlnncUioiu,  Toluidine  dissolves  sparingly  in  cold,  more  readily  in 
warm  water,  whence  it  is  gradually  deposited  in  iridescent  laminae  on 
cooling.  It  dissolves  readily  in  bisulphide  of  carbon.  (Muspratt  <& 
Hofmann.) 

Toluidine  precipitates  ferric  salts.  The  acdts  of  Toluidine  are  decom- 
posed by  ammonia,  potash  and  soda  and  their  carbonates,  toluidine  being 
separated  in  the  form  of  a  crystalline  curd.  They  have  a  great  tendency 
to  crystallise;  an  alcoholic  solution  of  toluidine  solidifies  with  roost  acids 
in  crystalline  masses  which  yield  beautiful  crystals  when  reorystallised 
from  water  or  alcohol.  They  are  inodorous  and  colourless  (excepting  the 
gold,  platinum  and  palladium  double  salts)  but  quickly  become  rose- 
coloured  on  exposure  to  the  air.  Their  acid  solutions  impart  a  deep 
yellow  colour  to  fir-wood  and  elder-pith. 

The  Phosphate  and  JStUphite  of  Toluidine  are  crystallisable. 

Sulphate  of  Toluidine.  —  An  ethereal  solution  of  tolnidine  to  which 
a  few  drops  of  sulphuric  acid  are  added,  immediately  forms  a  snow-white 
crystalline  precipitate,  which  may  be  washed  with  ether.  —  Easily  soluble 
in  water,  sparingly  in  alcohol.  (Muspratt  &  Hofmann.) 
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Mospratt  &  Hofmaim. 

C"NH« 107     ....    68-59 

HO    9     ....      6-77 

SO*    40     ....     25-64     25-22 

-      -     -  , .        _    ^ 

C"NH»,HO,SO»  ....  156     ....  lOOOO      • 

HydrochUymte  of  Toluidine,  —  The  solution  of  toluidine  in  hydro- 
chloric acid  yiolds  when  evaporated  and  cooled,  white  crystalline  scales, 
which  qaickiy  assume  a  yellow  colour  in  contact  with  the  air^  and  sub- 
lime like  sal-ammoniac.  It  dissolves  readily  in  water  and  alcofaol, 
sparingly  in  ether.  The  solution  has  an  acid  reaction.  (Muspratt  & 
Hofmann.) 

MuBpratt  &  Hofmann. 

CWNH*  107*0    ....     74*62 

CIH    36-4     ;...     25-38     25*29 

C"NH«,C1H  143-4     ....  10000 

NUrate  of  Toluidine  is  crystallisable. 

Toluidine  forms  with  chromic  dcid  a  red-brown  precipitate,  which 
appears  to  be  chromate  of  toluidine. 

Toluidine  forms  with  (ne»rtc|sulphate  or  chloride^  a  greenish,  somewhat 
crystalline  precipitate,  ana  with  nitrate  Of  silver,  a  white  precipitate 
which  soon  blackens>  and  must  be  a  double  salt.  (Muspratt  it  Hofmann.) 

CMoro-aurate  of  Toluidine.  —  Hydrooblolrate  of  toluidine  forms  with 
chloride  of  gold  a  thick  precipitate,  which  soota  aggregates  into  an 
interlaced  crystalline  mass.  Melts  in  water  between  50  and  60^  and 
dissolves  in  rather  hot  water,  separating  in  splendid  yellow  needles  as 
the  liquid  cools.  (Chautard.) 

14  C  » 84-0  ....  18-82  1971 

N  1 14*0  ....  3-14  3-42 

10  H 100  ....  2-24  2-36 

An 196-6  ....  4406  4326 

4  CI 141-6  ....  31-74  31-87 

C"NH»»Cl,AuCl»  ....w*.  446-2    ....  100-00    100*61 

ChloroplatinaU  of  Toluidine. — ^  Hydrochlorate  of  toluidine  mixed 
with  bichloride  of  platinum  solidifies  into  an  orange-yellow  pulp  of 
crystalline  spangles,  which  may  be  washed  with  a  mixture  of  ether  and 
alcohol  and  aried  in  the  water-bath.  (Muspratt  &  Hofmann.)  Contains 
81*36  p.c.  of  platinum  (Muspratt  &  Hofmann),  81*4  p.  c.  (Noad),  and  is 
therefore  C"NH»»Cl,PtGl». 

Chhropalladiate  qf  Toluidine.  —  Orange-yellow  precipitate  resem- 
bling the  platinum-salt,  but  somewhat  paler.  (Muspratt  &  Hofmann.) 

OisalaU  of  Toluidine.  —  An  alcoholic  solution  of  toluidine  mixed 
with  oxalic  acid  forms  delicate  silky  needles,  which  dissolve  sparingly  in 
cold,  more  readily  in  boiling  water  or  alcohol,  and  are  insoluble  in  ether. 
The  solution  has  a  strong  acid  reaction  and  a  saline  taste,  with  unpleasant 
burning  aftertaste.  Contains  34-83  p.  c.  hypoth.  anhydrous  oxalic  acid. 
(Muspratt  &  Hofmann.) 
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Mutpratt  &  Hofmann* 

18  C 108    «..    52-43    5199 

N 14    ....      6-79 

12  H 12     ....       5-83     5-90 

9  0 72     ....     34-95 

CHNH'.C^HW  +  Aq  ...  206     ....  100^00  '" 

Toluidine  dissolyes  in  irood-spirit,  alcohol,  and  ethfr;  ether  absiraeta 
It  from  the  aqueous  solution.  It  dissolves  in  acetone,  and  in  oils  both 
fjced  and  volatile,  (Muspratt  &  Hofmann.) 


Lutidine. 

C"NH*  =  C"AdH»,H».  1 

Andkrson.     (1851.)     Phil.  Mag,  J,  [4],  2,  457;  Aniu  Pharm.  80,  44; 

J.  pr.  Cheirt.  54,  36;  Pharm,  Centr,  1851,  914. 
C.  Grevillb  Williams.     Cliem,  Soc.  Qu.  J.  7,  97. — Phil.  Mag,  J,  [4], 

8,  209.  —  JSrc/wi6.  Phil,  Tram.  21,  Pt.  ii. ;   N.Ann.  Chim.  Phvs. 

45,  488. 

Fcrmation,  By  the  dry  distillation  of  bones  (Anderson);  also  of  the 
bituminous  shale  of  Dorsetshire,  and  of  coal  (Williams);  and  bj  distilling 
cinchonine  with  caustic  potash.  (Williams.) 

Preparation.  1.  From  Bone-oil. — The  oilj  mixture  of  volatile  alka- 
loids obtained  from  bone-oil  in  the  preparation  of  petinine  (x,  150)  and 
dehydrated  by  hydrate  of  potash,  yields  by  fractional  distillation:  at 
65%  propylamine,  C«NH»j  at  120*"  pyridine,  C»^\H»;  between  ld2<>  and 
137°,  picoliue,  C"NH^;  and  between  152**  and  155°,  principally  lutidine. 
This  latter  portion  saturated  with  hydrochloric  acid,  deposits,  after  addi<- 
tion  of  bichloride  of  platinum,  a  pure  salt  of  picoline,  and  afterwards  a 
mixture  of  picoline  and  lutidine  salts;  the  mother-liquor  treated  with 
alcohol  and  ether  yields  a  pure  salt  of  lutidine.  (Anderson.) 

^ .  From  Shale  naphtha  and  Coal-tar  naphtha. — The  thick  and  treacly 
matter  produced  by  agitatinjc  crude  shale  naphtha  with  oil  of  vitriol  for 
the  purpose  of  purification,  was  repeatedly  boiled  with  water  to  resin ise 
and  separate  the  tar,  during  which  process  a  large  quantity  of  Range's 
pyrrol  was  evolved,  as  shown  by  the  purple  colour  which  the  vapour 
imparted  to  slips  of  wood  moistened  with  hydrochloric  acid.  The  liquid 
was  then  evaporated  to  a  small  bulk,  saturated  with  lime  or  potash, 
distilled,  and  the  product  supersaturated  with  hydrochloric  acid  to  sepa* 
rate  the  non-basio  oil.  The  solution  was  distilled  with  an  alkali  to 
separate  the  oily  bases,  which  were  then  freed  from  a  small  quantity 
of  ammonia  by  washing  with  strong  potash-ley,  and  dehydrated  by 
means  of  sticks  of  potash.  The  anhydrous  oily  bases  were  then  snb« 
jected  to  repeated  fractional  distillation,  whereby  they  were  divided  into 
two  groups,  the  first  boiling  below  160%  and  being  soluble  in  water,  while 
the  rest,  which  boiled  at  higher  temperatures,  were  perfectly  insoluble. 
After  about  six  rectifications,  the  portion  boiling  below  160%  which  was 
at  first  very  small,  amounted  to  more  than  all  the  rest  united.  —  The 
portion  of  this  latter  distillate  which  passed  over  between  D3°  and  98% 

TOL.   XU.  M 
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contained  pyridine,  picoline  and  Intidine,  which  were  separated  by  tbe 
fractional  crystallisation  of  tbeir  platinum-salts  (z,  407);  tbe  portion 
boiling  between  132°  and  138°  consisted  of  lutidine  mixed  witb  a  small 
quantity  of  picoline;  tbe  portion  wbicb  passed  over  between  150®  and 
153^  and  likewise  between  177°  and  1 83°^  consisted  of  pure  lutidine; 
and  tbat  wbicb  distilled  between  194°  and  225°,  was  chiefly  lutidine 
mixed  witb  colHdine  (C"NH").  Tbis  latter  base  also  passed  over 
between  225°  and  255°.  Lastly  tbe  very  small  portion  which  distilled 
above  260''  contained  parvoline  C"^^H'^ 

Bv  a  similar  process,  lutidine  may  be  obtained  from  coal-tar;  tba 
distillate  obtained  between  150°  and  155°  contains  lutidine  together 
with  picoline.  (Williams,  iT.  Ed,  Phil.  J.  [2],  2,  324;  Chem.  Gaz. 
1855,401.) 

3.  From  Cinchonine,  —  Cinchonine  was  distilled  with  hydrate  of 
potash  in  an  iron  retort,  and  tbe  product,  which  always  contained  pyrrol, 
was  collected  in  a  well-cooled  receiver,  afterwards  acidulated  and  boiled 
for  two  days  to  remove  the  pyrrol.  The  bases  were  then  set  free  by  the 
addition  of  caustic  potash-solution,  dehydrated  by  sticks  of  potash,  and 
subjected  to  repeated  fractional  distillation,  whereby  fractions  were 
obtained  as  low  as  154°  to  160°  and  as  high  as  271°.  The  more  volatile 
portion  consisted  of  lutidine  together  witb  small  portions  of  picoline 
and  pyridine,  from  which  it  was  separated  by  nine  rectifications,  the 
portion  boiling  between  160°  and  165  being  collected  apart.  —  The  next 
portion  of  the  distillate,  between  170°  and  182°,  contained  collidine,  and 
the  portion  which  boiled  above  200°  contained  a  set  of  bases  belonging 
to  a  different  series,  viz.,  -cbinoline,  C*®XH'  and  lepidine   C*NH'.  — 

The  alkaline   distillate  obtained   by  heating   cinchonine   with  potaith   was    formerly 
regarded  as  a  single  base  to  which  the  name  chinoline  was  applied.     (Williams.)  ^. 

Properties,  More  oily  than  picoline.  Its  odour  is  less  pungent  and 
more  aromatic.  (Anderson.)  Boils  at  about  160°.  Sp.  gr.  about  0*93. 
(WiUiams.) 

Anderson.  C.  Greville  WiUiams. 

from  boM'Oil.  from  einchanme.     from  ikaU^fugfJUka, 

a.  b,  c. 

14  C 84    ....    78-51  ....     78-45    ....      7868    ....     7868  ....  7865  ....  78-75 

N 14    ....     13-08 

9H 9    ....      8-41....       8-41     ....        8-52    ....      8*85  ....     88*6....    8-92 

C»*NH»....  107    ....  100-00 

Of  the  three  specimens  of  latidlne  from  shale-naphtha  analysed  by  Williams, 
a  distilled  over  between  150°  and  \by  ;  b  between  177"  and  183"  sp.gr.  0*928;  and 
c  between  194"  and  225" ;  this  last  portion  also  contained  collidine,  which  increases 
the  percentage  of  carbon  and  hydrogen. 

IT  DecompoBiUwM,  1.  Vapour  of  lutidine  passed  over  red-bot  lime  is 
converted,  with  deposition  of  carbon,  into  another  base  called  by  Wil- 
liams earmidine,  the  composition  of  which  has  not  yet  been  ascertained. 
It  produces  a  fine  red  colour  witb  firwood  and  hydrochloric  acid,  and 
bluish  green  with  chloride  of  lime.   (Williams.)  IT. 

Combinatioru.    Lutidine  is  sparingly  soluble  in  cold  water,  and  the 
^3olved  portion  immediately  separates  in  tbe  form  of  an  oily  layer. 
.  Tbe  salts  of  LvJtidine  are  very  soluble. 
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Chloromercurate  of  Lutidine,  —  C"NH',2HgCl.  —  The  alcoholic  solu- 
tions of  corrosive  sublimate  and  hydrochlorate  of  Intidine  yield  a  white 
granular  precipitate,  which  dissolves  in  boiling  water,  with  partial 
decomposition,  and  separates  unaltered  on x;ooling  from  solution  in  boiling 
alcohol.  (Anderson.) 

Cliloroplat'mate  of  Lutidine.  —  Foar-sidcd  tables  often  confused  and 
irregularly  formed.  (Anderson.)  Pale  yellow  ensiform  crystals,  nearly 
half  an  inch  long,  or  ruby-coloured  flat  four-sided  prisms.  (Willinms.) 
Dissolves  readily  in  cold,  and  still  more  in  hot  \)'atcr,  and  is  likewise 
soluble  in  excess  of  hydrochloric  acid.  (Anderson.) 

C.  Grcv'llc  ^^  iiiiamfi. 

Anderson.    ^  .  ',  "^ 

a.  o,  c,  a,  e, 

14  C fc4-0....  2C-81....26-35....26-94....2614 

N 14-0....     4-49 

10  II 100  ...     319;...  3-23...  3-36....  3*16 

Pt    98-7....  31-51....31-40....31-14....31-76....31C6....31  ^    •317.. .31-8 

3  CI    106-5...  34-00 

C"NH^oci,PtCl«  ....313-2....100-00  "" 

%.  Anderson*s  salt  was  prepared  with  lutidine,  obtained  from  bone-oil ;  Wi]]iamh*.s 
salt  a  with  latidine,  obtained  from  cinchunine  (B.P.  160** — 165°);  6,  c,  d  and  e  with 
lutidine  from  shale-naphtha:  b  from  the  fraction  of  the  distillate  (p.  .'^38^,  boilinf^ 
between  132*  and  138°$  the  motbcr-liqvor  of  these  crystals  }ielded  the  platinum. salt 
of  picoline  ;  e  from  the  fraction  distilling  between  150"  and  153^  (the  same  as  analysis 
a,  page  338)  d  and  e  were  obtained  from  the  portion  of  the  distillate  which,  in  the  fir^t 
rectification,  boiled  below  98°,  not  by  iirst  scparaling  the  several  based  contained  in  that 
portion  by  fractional  distillation,  and  then  converting  them  into  platinum -sidts,  but  hv 
treating  the  whole  of  the  liquid  boiling  below  98**  with  hydrochloric  acid  and  chloride 
of  platinam,  and  separating  the  several  platinum-salts  by  fractional  crystallisation 
(z.  407).  The  solution  evaporated  over  oil  of  vitriol  yielded  :  first  the  crystals  d  which 
were  pale  yellow,  uniform  and  nearly  half  an  inch  lung,  together  with  thick  flat  four- 
sided  ruby-colonred  prisms;  secondly  the  crystals  e,  which  were  thick  prisms;  thirdly, 
long,  thtn,  square  prisms  of  chloroplatinate  of  picoline  containing  32*29  p.  c.  platinum 
(calc.  32'94)  ;  fourthly,  short,  hard,  dark  red  prisms,  also  of  picoline-salt  containing 
32*69  p.  c.  platinum  ;  and  fifthly,  radiating  needles  of  deep  orange-yellow  colour  con- 
taining 34*71  p.  c.  platinum,  which  agrees  nearly  with  the  platinum-salt  of  pyridine 
(calc.  34-6  p.  c.).  This  method  of  separating  volatile  oily  bases  by  the  cry^talliKation 
of  the  platinum-salts  is  recommended  both  by  Anderson  and  by  Greville  \Villiams  as 
greatly  to  be  preferred  to  fractional  distillation,  because  it  entails  much  less  waste  ;  it 
has  however  the  disadvantage  of  requiring  a  very  large  amount  of  platinum.  To  obtain 
correct  results  in  the  analysis  of  these  platinum -salts,  they  should  be  pulverised, 
washed  with  a  mixture  of  alcohol  and  ether  to  separate  a  peculiar  resinous  matter,  and 
dried  over  oil  of  Titriol,  as  they  decompose  at  100".     %. 


Conjugated  Compounds  containing  C"NH^  or  similar  Nuclei, 

m 

f .  Methyllutidine. 

C^«NH"  =  C"AdH*(C»H»),H«. 

C.  Grbtille  Williams.    Ed,  Phil.  Trans.  21.  Pt.  ii,  p.  317. 

Lutidine  mixed  with  twice  its  balk  of  iodide  of  nietbyl   becomes 
heated,  boil§,  and  almost  immediately  solidifies  into  a  mass  of  crystals 

z  2 
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consisting  of  bydriodaie  of  methyllatidine.  This  salt  (prepared  with 
lutidine  obtained  hy  distilling  cinchonine  with  potash)  dissolves  Teiy 
easily  in  water  and  alcohol,  bat  is  nearly  insoluble  in  ether.  On  evapo- 
rating  its  alcoholic  solution  to  a  syrup,  it  retains  that  state  for  some 
time,  but  as  soon  as  it  is  touched,  long  beautiful  needles  shoot  across  the 
vessel,  and  the  whole  ultimately  solidifies  into  a  mass  of  crystals. 

When  this  salt  is  treated  with  potash,  no  odour  of  a  TolatilebaseiseTolTed ;  henoo 
xnethyllutidine  appears  to  belong  to  Hofmann's  fourth  class  of  bases,  fonned  on  the 
ammonium  type. 

The  platinum-salt  C"NH»Cl,PtCl»  was  obtained  by  dissolving  the 
Lydriodate  in  water, '  precipitating  the  iodine  with  nitrate  of  silver, 
adding  excess  of  hydrochloric  acid,  and  mixing  the  filtrate  with  bichlo- 
ride of  platinum.  It  then  yielded  crystau  containing  30*29  p.  c. 
platinum  (calculated  quantity  39*16).  %* 


Ethyltoluidine. 

C18NH"  =  C^*(C*H»)(NH«),H«. 

MoRLEY  &  Abel.     Chent,  Soe.  Qu,  J.  7,  68;  Pharm.  Centr,  1854,  507. 

Aethyltoluidinef  Vinetoluidin^ 

Io)*mat{(m.  By  the  action  of  bromide  or  iodide  of  ethyl  on  tolui« 
dine.  (Hofmann.) 

Preparation.  When  toluidine  is  mixed  with  iodide  of  ethyl  in  a 
sealed  tube  and  heated  in  the  water-bath  for  two  or  three  days,  the 
whole  becomes  crystalline,  and  at  length  a  layer  of  oil  separates  on  the 
surface.  The  excess  of  iodide  of  ethyl  is  removed  by  distillation,  and 
the  residue,  consisting  of  hydriodate  of  ethyltoluidine,  is  distilled  with 
strong  potash-ley;  the  base  then  passes  over  in  the  form  of  a  light  oil, 
which  is  removed  and  rectified  over  caustic  potash. 

Propfrties  Colourless  oil  having  an  aromatic  odour.  Boils  at  127^. 
Sp.  gr.  =0  030. 

Morley  &  Abel. 

18  C  109     ....    8000    79-90 

N 14     ....     10-37 

13  H 13    ....      9-63    9-78 

C"NH« 135    ....  10000  ' 

Heated  with  iodide  of  ethyl,  it  yields  biethyltoluidine. 

Hydriodate  of  Ethyltoluidine,  —  Preparation,  (y/id,  sup.)  —  Heavy  oil 
having  a  peculiar  alliaceous  odour. 

Chloroplatinate  of  Ethyltoluidine.  —  The  solution  of  the  hydrochlorat : 
is  evaporated,  and  carefully  mixed  with  bichloride  of  platinum,  and  r." 
soon  as  a  precipitate  appears,  alcohol  is  added,  which  at  first  dissolve - 
the  precipitate,  but  deposits  it  again  on  agitation;   the  precipitate 
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>va8lied  witH  ether.  Pale  yellow,  becoming  dark-coloured  at  100^  ; 
dissolves  easily  in  water  and  alcohol.  Contains  29*11  p.  c.  platinam  and 
IS  therefore  C^»NH",HCl,PtCl».  (Calculation  requires  28-93  p.  c. 
platinum.) 


Biethyltoluidine. 

MoRLBT  &  Abel.     Chem.  Sac,  Qu,  J.  7,  72. 

When  etfayltoluidine  is  heated  in  the  water-bath  with  iodide  of  ethyl 
and  the  liquid  gently  agitated  after  two  or  three  days,  beautiful  crystals 
form  in  it^  which  redissolve  at  the  heat  of  the  water-bath.  The  excess 
of  iodide  of  ethyl  is  removed  by  distillation;  the  residue  distilled  with 
potash-ley;  and  the  base  which  passes  over  in  the  form  of  a  light  oil^  is 
rectified  over  caustic  potash. 

Colourless  oil  having  the  odour  of  ethyl-toluidine.  Boils  at  299  • 
Sp.  gr.  =  0-924. 

Morley  &  Abel. 

22  C  132     ....    80-98     80*90 

N 14     ....      8-59 

17  H 17    ....     10-43    10-47 

CKNHV 163    ....  100-00 

Hydriodate  of  BlethyUoluidine,  —  Separates  when  its  solution  is 
evaporated  orer  the  water-bath,  in  oily  drops  which  crystallise  when 
toaehed  with  a  glass  rod.  Decomposes  in  contact  with  the  air^  when 
heated  over  the  water-bath^  and  by  contact  with  alcohol.  Contains 
43*45  per  cent,  of  iodine,  and  is  therefore  C^NH^^^HI.  (Calculation^ 
48*66  p.  c.) 


Triethyltoluidine. 

C«NH"  =  C"(C*H»)NH*,H«. 
MoRLBT  &  Abbl.    Chtni,  Soc.  Qu.  J,  7,  73. 

If  it  be  rapposed  to  contain  1  H  more,  it  becomes  Triethjflioluylammonium  s 
C»*H»(C*H»)»N  (compare  xi,  308). 

Known  only  as  a  hydrate  and  in  combination  with  acids. 

Biethyltoluidine  is  heated  with  iodide  of  ethyl,  till  crystals  form  in 
the  liquid.  After  the  excess  of  iodide  of  ethyl  has  been  distilled  ofi*,  the 
hydriodate  of  triethyltoluidine  remains  in  the  form  of  a  heavy  oil,  which, 
when  heated  with  oxide  of  silver,  forms  an  aqueous  solution  of  hydrate  of 
triethylloltttdine.  This  compound  has  a  yery  bitter  taste,  a  strong  alka- 
line reaction,  and  precipitates  the  salts  of  baryta,  strontia,  lime,  magnesia, 
alumina,  chromic  oxide  and  the  heavy  metallic  oxides;  the  precipitates 
formed  with  the  salts  of  alumina,  lead-oxide,  antimonic,  stannous  and 
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stannic  oxide,  are  salable  in  excess;  the  precipitate  formed  in  capric  salts 
blackens  on  boiling.     Mercuric  salts  are  precipitated  white. 

Chloroplatinate.  —  Beautiful  crystalline  precipitate,  insoluble  in  cold, 
but  soluble  in  hot  water,  whence  it  crystallises  in  fine  needles.  Loses 
platinum  when  recrystallised. 

Morley  &  Abel. 

26  C  ....: 1560  ....    39-27     39-11 

N  14-0  ....  3-52 

22  H  22-0  ....       5-54     5-64 

Pt 990  ....     24-85     24-71 

3  CI 106-2  ....  26-82 

C»NH22CI,PtCl*    397-2     ....  10000 


Metoluidine. 

C^y^^Hn  =  (J«<:;yNAdH",H«. 

Wilson.     (1850.)     Ch^m.  Soc,  Qu.  J.  3,  15;   Ann.  Pkarm.  77,  21G; 
PlKtimi.  Cent)'.  1851,  110. 

Fot'jnaiion,  In  the  decomposition  of  toluidinc  by  chloride  of 
cyanogen  (p.  335). 

Freparatio^i,  Toluidine  is  spread,  by  the  application  of  a  gentle  heat, 
over  a  glass  tube  somewhat  bent,  and  vapour  of  chloride  of  cyanogen  is 
drawn  over  it  by  means  of  an  aspirator;  the  heat  evolved  by  the  reaction 
is  then  sufficient  to  keep  the  substance  in  a  state  of  fusion.  The  result- 
ing resinous  mass,  consisting  of  hydrochlorate  of  metoluidine,  is  dissolved 
iu  water  containing  hydrochloric  acid;  the  liquid  filtered  and  precipitated 
by  potash;  and  the  precipitate  is  boiled  for  a  while  with  the  liqnid  contain- 
ing polash,  in  order  to  drive  off  any  undecomposed  toluidine  together  with 
the  watery-vapours,  then  washed  with  water,  and  recrystallised  from 
alcohol. 

Crystalline  laminee.  The  best  crystals  are  obtained  from  a  mixture 
of  water  and  alcohol. 

Wilson. 

30  C 180     ....     75-31     74-54 

3  N  42     ....     17-58 

17  H 17     ....      7-li     7-34 

C»N3ii»7  239     ....  100-00 

Dissolves  sparingly  in  cold,  somewhat  more  readily  in  boiling  water. 
Dissolves  readily  in  hydrochloric  acid. 

Chloroplatinate  rf  Metoluidine.  —  The  hydrochloric  acid  solution  of 
metoluidine  forms  with  bichloride  of  platinum,  a  deep  yellow  precipitate 
which  is  insoluble  in  water  and  alophol,  and  may  be  dried  at  lOO"". 
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Wilson. 

30  C  180  ....     40-43    40-40 

3  N  42  ....      9-43 

18  H  18  ....      4-04     4*24 

Pt 99  ....     22-17     2215 

3  CI 106-2  ....     23-93 


C»N«H»7,HCl  +  PtCl3 445-2     ....  10000 

Gyanotoluidine. 

C^N*H»  =  C«Cy*Ad*H»  H». 

A.  W.  HoFMANN.  (1848.)  Ann.  Fharm,  66,  144;  C^ienu  Soe.  Qu,  J. 
1,  159;  iV.  Ann.  Chim.  Phys.  24,  67;  J.  pr.  Chem.  51,  216; 
Fharm.  Centr.  1848,  582. 

Formation  (p.  335). 

Preparation.  "When  chloride  of  cyanogen  is  passed  throngh  an  alco- 
bolic  solution  of  toluidine,  the  red-brown  liquid  deposits  after  a  few  hours 
a  crystalline  mixture  of  several  substances,  from  which  hydrochloric  acid 
extracts  cyanotoluidine.  This  compound  resembles  cyaniline  in  every 
respect,  excepting  that  it  is  less  soluble  in  alcohol  and  ether. 


Thiotolamic  Acid. 

(?*NH»S»0*  =  C»*AdH',2S0».  t 

L.  HiLKBNKAMP.    (1855.)    Ann.  Fharm.  95,  96, 

ThioioIuoUiLure. 

Formation.    By  the  action  of  sulphite  of  ammonia  on  nitrotolaol. 
Known  only  in  combination  with  bases. 

Preparation  of  the  Ammonia-salt.  A  mixtnre  of  60  grm.  nitrotoluo), 
400  /^rni.  of  a  cold-saturated  aqueous  solution  of  sulphite  of  ammonia, 
a  small  quantity  of  ammonia,  and  a  litre  of  absolute  alcohol,  is  plac^ 
in  a  flasK  provided  with  a  condensing  apparatus^  and  heated  to 
the  boiling  point  in  the  water-bath,  the  distillate  being  from  time  to  time 
poured  back  into  the  flask,  till  a  sample  of  the  Jiquid  is  no  longer  clouded 
by  water.  The  addition  of  carbonate  of  atnmonia  prevents  the  liquid  from  turning 
acid  and  the  consequent  decomposition  of  the  thiotolamic  acid  produced.  The 
cooled  liquid  is  decanted  from  the  crystallised  sulphite  of  ammonia  and 
evaporated,  with  addition  of  a  small  quantity  of  carbonate  of  ammonia ; 
on  cooling,  it  deposits  radiating  groups  of  delicate  laminae,  which  are 
filtered  off  and  treated  with  ether,  in  which,  after  stirring,  the  adhering 
mother-liquor  sinks,  so  that  the  laminae  may  be  poured  off  together  Wit£ 
the  ether;  they  are  then  quickly  heated  to  between  50^  and  60°  and 
placed  in  vacuo.  By  a  repetition  of  this  process,  they  are  obtained  in  a 
state  of  purity.  Prom  the  mother-liquor,  small  nodules  separate,  which 
when  recrystidlised  from  alcohol,  yield  thiotolamate  of  ammonia  in  laming. 
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Thiotolamate  of  Ammonia  forms  delicate  lamince  having  a  silkj  lustre 
and  UQctuous  to  the  touch.  It  is  very  soluble  in  water,  so  that  it  cannot 
be  crvtftallised  therefrom;  it  also  dissolves  readily  in  alcohol,  but  is 
insoluble  in  ether.  The  aqueous  solution  has  a  faint  yellow  colour^  a 
peculiar  sweet  odoar^  and  a  slight  acid  reaction. 


....     41-18     . 
....     13-72     . 

....         O'otf      • 

....     15-68     . 
....     23-53     . 

Hilkenkamp* 
40-84 

2  N 

12  FI 

....     28 

1408 

.......       6-35 

2  S  

6  O 

32 

....     48 

15-41 

23-32 

C"NH8(j 

NH0.2SO'.... 

....  204 

....  100-00     . 

100-00 

This  acid  bears  the  same  relation  to  toluol  that  thionaphthamic  acid  bears  to 
naphthalln. 

In  damp  air,  the  salt  gradually  acquires  a  rose-red  tint.  Heated  on 
platinum  foil,  it  melts  and  chars.  Sulphuric,  hydrochloric  and  nitric 
acids  do  not  produce  any  alteration  in  the  aqueous  solution,  even  at  the 
boiling  heat.  The  acid  solutions  assume  a  rose-colour  when  exposed  to 
the  air.  Nitrate  of  silver  is  decomposed  by  the  aqueous  solution  of  the 
salt  after  a  while,  and  more  quickly  by  the  alcoholic  solution  with  pre- 
cipitation of  metallic  silver.  Aqueous  sesquichloride  of  iron  acquires  a 
purple-red  colour  when  mixed  with  it,  ana  after  a  while  a  black  preci- 
pitate is  deposited.  The  dilute  solutions  of  sulphate  and  chloride  of 
copper  are  coloured  green  by  it,  the  former  becoming  turbid  when  heated. 
In  a  solution  of  corrosive  sublimate,  calomel  is  precipitated.  A  solution 
of  protocyanide  of  iron  is  rendered  turbid  by  it  and  gives  off  a  faint  odour 
of  hydrocyanic  acid;  similarly  with  ferricyanide  of  potassium,  only  the 
turbidity  does  not  show  itself  so  quickly.  By  the  action  of  chlorine,  a 
heavy  yellowish  oil  is  produced  smelling  like  chloranil. 

ThioiolamcUe  o/Fotaali.  —  When  thiotolamate  of  ammonia  is  added  to 
aqueous  carbonate  of  potash  and  heated  as  long  as  ammonia  continues  to 
escape,  the  liquid  evaporated  to  dryness  over  the  water-bath,  the  residue 
exhausted  with  boiling  absolute  alcohol,  and  the  solution  filtered  hot,  it 
deposits  small  nodules,  which  when  dry  form  a  powder  having  a  faint 
reddish  tint.  This  salt  is  less  soluble  in -water  and  alcohol  than  the 
ammonia-salt 

Hilkenkamp* 

C"NH«SW  186       ....    82-59 

K   39-2    ....     17-41     17*22 

C"NH«KS*0«  ....  225-2    ....  100-00 

ThioiolamcUe  of  Soda.  —  Prepared  like  the  potash-salt  Small 
crystalline  nodules  which  form  a  white  powder  when  dry.  Easily  soluble 
in  water,  sparingly  in  alcohol,  insoluble  in  ether. 

Thiotolamate  of  Baryta,  —  The  ammonia-salt  is  added  to  boiling 
Water  and  the  liquid  kept  at  the  boiling  heat  as  long  as  ammonia  con- 
tinues to  escape;  the  excess  of  baryta  precipitated  by  carbonic  acid,  and 
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tlie  filtered  liquid  evaporated^  whereapon  it  deposits  wliite  crjstalliao 
crusts.  The  salt  dissolves  readily  ia  hydrated  aloobol^  but  is  insoluble 
in  absolute  alcohol  and  in  ether. 


Salhydramide.    C"N«H»o«. 

Ettlino.     (1839.)    Ann.  Pharm.  29,  309;   35,  261;    Pliarm.  Cfnfr: 

1840,  836. 
Laurent.    £ev.  sctent.  16,  393. 

SalieyUmide,  Hydrure  tTAzoialieyU. 

Formatum.  By  the  action  of  ammonia  (or  hydrosulphate  of  ammo- 
nia) on  salicylous  acid: 

3C»H«0<  +  2NHS  -  C"N«HWO«  +  6HO. 
Corretpondi  to  hydrobenzamicle  (p.  191), 

Preparation.  1.  When  dry  ammoniacal  gas  is  passed  over  salicylous 
acid,  a  slight  heat  is  evolved,  the  acid  increases  in  weight  and  solidifies  to 
a  yellowish  crystalline  mass,  which  melts  between  30°  and  40°  and  yields 
a  scanty  sublimate.  (Ettling.)  100  parts  of  dry  salicylous  acid  take 
np,  according  to  Ettling,  9*69  pts.  of  ammonia;  according  to  the  above 
equation,  the  quantity  should  be  9*29  pts. — 2.  One  measure  of  salicylous 
acid  is  dissolved  in  3  or  4  measures- of  alcohol,  and  I  measure  of  aqueous 
ammonia  is  added.  Yellowish  white  needles  of  salicylate  of  ammonia 
are  then  formed,  which  ultimately  reduce  the  liquid  to  a  nearly  solid 
mass;  but  on  applying  a  gentle  heat,  the  whole  dissolves,  and  the  solution 
on  cooling  deposits  heavy,  deep  yellow  crystals  of  salhydramide  (p.  338). 
If  only  a  small  quantity  of  alcohol  is  used,  or  if  the  liquid  after  it  has 
become  clear,  is  mixea  with  water,  a  brownish  yellow  oil  separates 
which  gradually  changes  into  crystalline  salhydramide.  (Ettling.) 

PropeHies.  Deep  yellow,  shining,  transparent,  hard,  four-sided 
prisms  belonging  to  the  double  oblique  prismatic  system.  Fig,  121 
(opT  .  ooF  .  oP).  t«  :  v  =  117**  30';  y  :  «  =  93°  30';  y  :  r  =  103°30'. 
(Laurent.)     The  alcoholic  solution  has  an  alkaline  reaction. 

Ettling. 


42  C  

2  N 

18  H 

252 

28 

.....  18 

....  72-83 

....   809  

....   5-20  

....  13-88 

...   8-92 
...   5-30 

6  O 

48 

C*^2H»»0« 

....  346 

....  10000 

DecompasitioM,  1.  Melts  at  300°  into  a  brownish  yellow  mass  and 
yields  a  very  light  white  sublimate.  The  residue  solidifies  on  cooling 
and  forms  a  transparent  mass,  which  chars  when  strongly  heated.  — 
2.  It  is  not  altered  bv  dilute  acids  at  ordinary  temperatures,  but  when 
heated  it  is  converted  into  salicylous  acid  and  the  ammonia  salt  of  the 
acid  employed.  —  3.  When  boiled  with  potash  ley,  it  gives  off  a  large 
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quantity  of  ammonia  and  leaves  salicylite  of  potash.  The  alcoholic 
solution  may  be  mixed  with  weak  potash   without  decomposing.  — 

4.  When  ammonia  is  poured  upon  it  and  left  to  eraporaie  in  the  air,  the 
compound  is  gradually  converted  into  a  dingy  yellow-green  powder. 
The  alcoholic  solution  mixed  with  ammonia  quickly  turns  brown  on 
exposure  to  the  air  and  absorbs  a  volume  of  oxygen  equal  to  its  own.  — 

5.  An  alcoholic  solution  of  salhydramide  through  wnich  sulphuretted 
hydrogen  is  passed,  yields  thiosalicol. 

Combinations.  —  Salhydramide  appears  to  be  insoluble  ia  water. 

Lead-Compound.  —  a.  When  an  aqueous  solution  of  neutral  acetate 
of  lead  is  mixed  with  10  times  its  bulk  of  alcohol,  the  mixture  then 
heated,  and,  after  addition  of  a  little  ammonia,  mixed  with  a  solution  of 
salhydramide  and  a  small  quantity  of  ammonia,  as  long  as  the  precipitate 
at  nrst  produced  redissolves  in  the  hot  liquid,  this  liquid  deposits  on 
cooling,  a  deep  yellow,  heavy,  granular  powder,  which,  after  being  washed 
with  water  and  dried,  resembles  chrome-yellow. 

6.  Neutral  acetate  of  lead  added  to  a  solution  of  salhydramide  mixed 
with  ammonia  and  water,  produces  light  yellow  flakes,  which  when  dry 
become  strongly  electrical  by  friction. 

Iron-compound.  —  When  ferric  hydrocblorate  is  mixed  with  a  suffi- 
cient quantity  of  tartaric  acid  to  prevent  precipitation  by  excess  of 
ammonia  and  a  solution  of  salhydramide  in  ammoniacal  alcohol  prepared 
hot,  and  containing  so  much  ammonia  that  it  is  not  rendered  turbid  by 
40  times  its  volume  of  cold  water,  is  added  to  it,  the  mixture  immedi- 
ately assumes  a  dark  blood-red  colour  and  deposits,  after  a  few  seconds, 
yellowish  red  flakes,  which  soon  acquire  a  deeper  and  more  fiery  colour 
and  a  granular  texture.  The  product  is  washed  with  water  ana  dried. 
— -  If  the  iron  eolution  is  somewhat  in  excess,  the  precipitate  quickly  settles  to  the  bot- 
tom. The  mother-liquor  is  clear,  and  in  the  course  of  a  few  months  deposits  very  small 
dark  violet  crystals  which  have  a  strong  lustre  and  yield  a  red -brown  powder. — Salicy- 
lous  acid  may  also  be  used  instead  of  salhydramide,  bat  in  that  case  the  compound  takes 
some  time  to  separate. 

Dark  fiery-red,  granular,  like  sesquioxide  of  iron     Tolerably  light. 


Fe'Gs 
42  C 

3  N 

18  H 

8  O 


Ettling. 

80 

■  •••         1*7   £0        ... 

.;...     19*46 

252 

....     60-67     ... 

60-57 

42 

....     10-09     ... 

8-57 

18 

....         4t'AO      ...I 

....      4-30 

24 

....       5-78     ... 

7-10 

C«N»HW03,Fe208....  416    ....  10000    100-00 

According  to  Gerhardt,  this  compound  is  C*2N2fe2(NfeH»)Hi*0«,  that  is  to  say, 
salhydramide  in  which  2  At.  H  are  replaced  by  2  At.  fe,  and  1  At.  H  by  ferammonium 
(fe  s  f  Fe ;  ferammonium  =  Nfell^,  that  is  to  say  ammonium  in  which  1  At.  H  is 
replaced  by  fe). — The  formation  of  the  compound  from  free  salicylous  add  is  explained 
-in  a  manner  similar  to  that  of  salhydramide,  by  the  equation: 

3C"HS0*,Fe203,NH»  +  2NH3  =  C*^N'HW0»,Fe20»  +  6H0  [L.]. 

When  heated  above  100^  it  melts,  gives  off  white  vapours,  and  leaves 
carburet  of  iron.  —  When  boiled  with  water,  it  retains  its  fiery-red 
colour,  but  the  amount  of  iron  rises  to  205  per  cent,  and  the  water 
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acquires  a  yellow  colour,  leaves  a  slight  residne  when  evaporated,  and 
forms  with  acetate  of  copper,  a  few  spangles  of  the  copper-componnd  of 
salbjdramide. — It  is  not  altered  by  cold  very  dilate  nitric  acid;  but 
when  heated  with  the  stronger  acid,  it  dissolves  and  forms  a  yellow 
solution  which  deposits  salicylous  acid  on  boiling.  It  is  dissolved  by 
hydrochloric  acid  diluted  with  alcohol,  even  in  the  cold;  the  solution 
mixed  with  bichloride  of  platinum,  yields  after  a  while  a  deposit  of 
chloroplatinate  of  ammonium. — The  solntion  in  aqueous  hydrochloric 
acid,  forms  with  sulphuretted  hydrogen^  a  precipitate  of  sulphur;  with 
ferrocyanide  of  potassium,  a  precipitate  of  prussiau  blue  after  a  while; 
with  sesquicyanide  of  iron,  it  immediately  acquires  an  emerald-green 
colour,  and  after  a  few  hours  deposits  prussiau  blue. 

It  dissolves  in  alcohol,  forming  a  dark  blood-red  solution,  from  which 
water  throws  down  a  lighter-coloured  compound  containing  29*5  p.  c. 
ferric  oxide;  the  supernatant  liquid  mixed  with  aramonio-cupric  acetate 
does  not  form  the  copper-compound  of  salbydramide,'  but  only  a  dingy 
greyish  green  precipitate. 


Copper-compound,  —  ^Vhen  a  very  dilute  solution  of  salhydramide  is 
mixed  with  ammonio-cuprio  acetate,  an  emerald-green  liquid  is  produced, 
which  loses  its  colour  in  ten  minutes  and  deposits  emerald-green,  shining, 
interlacing,  crystalline  laminae;  these  are  washed  with  alcohol,  till  that 
liquid  runs  through  colourless^  and  then  dried.  If  in  the  preparation  of  sali- 
cylite  of  copper  (p.  243),  the  free  acetic  acid  is  neatralised  with  ammonia^  this  com- 
pound is  precipitated  together  with  oxide  of  copper. 

Very^  light  crystalline  laminae,  of  a  dark-green  colour  and  strong 
satiny  lustre.  From  a  solution  in  water  mixed  with  a  little  ammonia  and  alcohol,  it 
is  precipitated  of  a  pale  blue-green  colour  on  the  addition  of  acetate  of  copper. 

Ettling. 

3Cu 95-4  ....     20-95     2553 

42  C   252-0  ....  65-34 

3  N  42-0  ....       9-22     8-97 

18  H  18-0  ....       3-95     4-04 

6  O  480  ....  10-54 

C«N8H"Cii>0«  ....  455-4     ....  10000 

According  to-6erhardt,  it  is  salhydramide  in  which  2  At.  H  are  replaced  by  2  Cn, 
and  1  At.  H  by  NCuH»  (cuprammonium),  so  that  its  formula  is  C«N2Cu-(NIi3Cu)H»«0«. 
— ^Tbe  formation  of  the  compound  is  represented  by  the  equation : 

2C'*CuH«0*  +  CMCuH«0^,NH»  +  2NH»  «  C^N'Cu'HWQ*  +  CHO  [I..]. 

When  heated,  it  melts  into  a  blood-red  mass,  and  gives  off  a  greenish 
vapour  which  condenses  into  oily  drops,  crystallising  as  they  cool,  perfectly 
volatile,  and  smelling  like  gum  benzoin.  At  a  higher  temperature,  the 
residue  solidifies  and  slowly  burns,  leaving  oxide  of  copper.  It  dissohes 
in  cold  dilute  hydrochloric  acid,  forming  a  green  solution,  and  on  neutra- 
lising the  acid  with  potash,  or  even  adding  a  rather  large  excess,  the  com- 
pound is  precipitated  in  its  original  state.  When  heated  with  strong  acid?, 
it  yields  the  ammonia-salt  and  the  cnpric  salt  of  the  acid,  and  gives  off 
salicylous  acid.  It  is  not  attacked  by  weak  potash-solution  in  the  cold,  and 
but  slowly  attacked  at  the  boiling  heat.  After  boiling  for  some  time,  the 
liquid  suddenly  acquires  a  light  copper  colour,  and  deposits  a  red  pitchy 
substance  on  the  sides  of  the  vessel,  the  rest  of  the  liquid  still  retaining 
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a  grasS'greea  colour  and  containing  spangles  of  the  nndecomposed  sab- 
stance.  The  aqueous  or  alcoholic  solution  is  but  slowly  decomposed  by 
sulphuretted  hydrogen.  The  yellow  filtrate  smells  of  hydrosulphate  of 
ammonia^  and  sulphide  of  copper  remains  on  the  filter. 

The  copper  compound  is  nearly  insoluble  in  water  and  in  alcohol. 

Salhydramide  dissolves  very  sparingly  in  cold  alcohol^  in  50  pts.  of 
hot  alcohol^  and  crystallises  out  tor  the  most  part  on  cooling.  Water 
does  not  precipitate  the  solution  if  it  has  been  previously  mixed  with 
ammonia* 


BromoBalhydramide.    C«N«Br*H"0». 

Piria.    (1838.)    Ann.  Pharm.30,175. 

BromoMomide, 

Produced  by  the  action  of  ammonia  on  bromo^licylous  acid;   its 
reactions  are  exactly  similar  to  those  of  chlorosalhydramide. 
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....  28 
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8-63 
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....  100-00  ... 
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Chlorosalhydramide.    C«N«cra»w. 

Piria.    (1835.)    Ann.  Fharm.  BO,  172. 

CAloroiamide^ 

FotmuUioH.   By  the  action  of  ammonlacal  gas  on  chlorosallcylous  acid  : 
3C»*C1H«0*  +  2NH»  =  C«N«CPHJH>«  +  6H0. 

Preparation.  Dry  ammoniacal  gas  is  passed  over  chlorosalicylons 
acid ;  the  resulting  resinons  mass  'J>ulverised ;  ammoniacal  gas  again 
passed  over  it;  and  these  operations  repeated  as  long  as  any  action  takes 
place,  that  is  to  say,  as  long  as  water  continues  to  form;  the  yellow  mass 
is  then  dissolved  in  anhydrous  alcohol  or  hot  anhydrous  etner^  whence 
the  chlorosalhydramide  crystallises  on  cooling. 

Properties.    Yellow  iridescent  crystalline  scales. 

Piria. 

42  C  252-0    ....    56-10    5539 

2  N 28-0     ....       6-23     6*45 

15  H  15-0     ....       3-34     3-43 

3  CI 106-2     ....     23-64     21*46 

6  O  48-0    ....     10-69    13-27 

C**N'CPH'*0»  ....  449-2     ....  100-00     ,  100-00 
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Heated  with  aoids^  it  fields  ammonia  and  chlorosalicjioaa  acid. 
With  hot  hydrated  alcohol  it  gives  off  ammonia. 

It  is  insoluble  in  water,  bnt  colours  that  liquid  yellow  when  left  in 
contact  with  it  for  some  time. 

It  dissolves  in  hot  anhydrous  alcohol  and  eihe7\ 


%  Salicylosanilide. 

C*NH"0»  =  C"(N.H,C»H»)H»,0». 
L.  ScHiscHKOFF.     Compt  rend,  45,  272;  Ann.  Phatnn.  104,  373. 

When  equal  volumes  of  salicylous  acid  and  aniline  are  heated  together 
under  the  ordinary  pressure,  water  separates,  and  the  fluid  mixture 
solidifies  on  cooling: 

C"H«0*  +  C«NH7  -  2H0  -  C»NII"0', 
Beautiful  light  yellow  crystals  which  melt  below  100°. 


Schiscbkoflf. 

26  C 

156 

t>i* 

7910    . 

78-65 
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14 

•••• 

5-50     . 

7-06 

11  H 

11 

•••• 

7-10     . 
8-30     . 

6-00 

2  O 

16 

8-29 

C»NH"05 197     ....  10000    100-00 

[=  N.(C»H»),(C»ni»0»),H,  aniline,  in  which  1  At.  H  ia  replaced  by  galirylosyl. 
Isomeric  with  benzanilide]. 

When  heated  with  acids  or  alkalis,  it  yields  aniline  and  salicylous 
acid.  Its  alcoholic  solution  is  not  decomposed  by  sulphuretted 
hydrogen. 

Insoluble  in  water,  easily  soluble  in  alcohol,  IT. 


Vnl-nown  Primary  Nucleus  C"H*®. 
Oxygen-nucleus  C"H'0'. 

Pyroguaiacin.    C>*H«OM 

Pelletier  &  Deville.     (1843.)     Compt,  rend.  17,  1143;  Pharm.  Cen(r. 

1844,  95. 
Edebmaier.     J.  p\  Ckeni.  02,  291;  Pharm,  Cenir.  1854,  289. 

Formation  and  Preparation,  Obtained  together  with  guaiacene  and 
pyroguaiacic  acid  in  the  dry  distillation  of  guaiao  resin ;  not  perhaps 
from  all  varieties,  inasmuch  as  it  is  not  mentioned  by  Will  (^Ann,  Pharni, 
69,  345)  among  the  products  of  distillation  of  that  resin. 
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Fropertiei,  Nacreous  laminae,  volatile  without  decompoaitioii. 
(Pelletier  &  DeviUe.)  When  Bublimed  in  a  Mohr*6  apparatus,  it  forms 
laminae  or  long  needles.  (Ebermaier.)  Melts  at  180^  (Pelletier  &  Deri] le.) 

Pelletier  &  DeviUe.   Ebermaier. 


14  C 

81 

....      //-/o      ... 

7-40     ... 
....     14-82     ... 

76-95     ... 

7-46     ... 

IT) -59     ... 

78*46 

8  H 

8 

6-97 

2  O 

....     16 

14-57 

C»H802    .... 

....  103 

....  100-00     . . 

10.0-00     ... 

100-00 

Accordinj  to  Ebermafer,  it  is  C"H'0^  (which  requires  78'jO  p.  c  C  and  0-54  II) 
and  according  to  Kuop  {Pharm.  Centr,  1844.  690)  it  is  perhaps  tolaate  of  phenyl, 
C2SH120*  =  C»-H«O.Ci6H70«,  which  view  however  does  not  agree  with  the  decompoai- 
tion  by  salphuric  acid.  TUU,  as  well  as  the  reaction  with  chlorine,  fieems  to  imply  that 
the  substance  exaaiined  by  Elermaier  was  not  pnre.     [L.] 

Decompositions.  1.  With  nitric  acid  it  forms  a  purple-red  solution . 
Similarly  with  aqueous  chromic  acid.  —  2.  When  oil  of  vitriol  is 
dropped  into  water  in  which  pyroguaiacin  is  suspended  and  the  liquid 
heated,  the  substance  first  turns  yellow  and  then  yields  a  rose-colourod 
solution,  which  afterwards  turns  green,  and  ultimately  deposits  a  black- 
blue  substance  which  colours  the  liquid  violet.  Oil  of  vitriol  in  contact 
with  pyroguaiacin  becomes  very  hot,  and  assumes  first  a  brown,  then  a 
dingy  green,  and  ultimately  a  dark  blue  colour,  a  black-blue  substance 
then  separating  which  contains  sulphur,  but  not  in  the  form  of  sulphuric 
acid. — 3.  Pyroguaiacin  suspended  in  water  into  which  chlorine  gas  is 
passed,  turns  yellow,  cakes  together  and  then  assumes  a  dark  brown 
colour;  the  still  moist  product  and  the  wash- water  have  a  strong  odour 
of  musk  which  disappears  on  drying.  —  4.  Caustic  ammonia  colours 
pyroguaiacin  yellow;  the  alcoholic  solution  saturated  with  ammonia  yields 
nearly  unaltered  pyroguaiacin  when  evaporated.  —  5.  The  alcoholic 
solution  of  pyroguaiacin  reduces  nitrate  of  silver. 

Pyroguaiacin  is  insoluble  in  water. 

Pyroguaiacin  immersed  in  cold  potash  swells  up  considerably,  and 
when  the  liquid  is  heated,  forms  a  solution  which  solidifies  on  cooling 
into  a  solid  mass,  from  which,  after  saturation  with  carbonic  acid,  alcohol 
extracts  unaltered  pyroguaiacin. 


Pyroguaiacic  Acid. 

C**H»0*  =  C"H«0«,0».  1 

Unverdobbbn.     (1826.)     Fogg,  8,  402. 

Pelletier  &  Dbville.     Compt,  rend.  17,  1143. — N.  Ann.  Chim.  Phys. 

12,228;  N.J.Fharm.  6,  118;    J.  pr.   Cheni.  33,  318;  Fharm. 

Centr.  1844,  45. 
SoBBERO.     iV.  J.  Fharm,  4,  381;  Compt.  rend.  17,  677;  Fliarm.  Centr. 

1844,  19. 
VbLCKEL.     Ann.  Fliarm,  89,  345;  Fharm,  Centr,  1854,  434. 

Fyrojaksaure,  Guajakbrandsdure  (Unverdorben),  Pyroguajaki&ure  (Vtflckcl), 
Hydrure  de  yiMJacile  (Pelletier  &  DeviUe),  Acide  pyrogaique  (Sobrero). 

Freparation.  1.  The  oil  obtained  by  the  dry  distillation  of  guaiac 
resin  is  distilled  with  6  pts.  of  water  and  |  pt.  hydrate  of  potash  as 
long  as  the  distillate  exhibits  any  odour;  the  residual  liquid  is  decanted 
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from  the  tar,  diluted  with  2  pts.  of  water,  and  exposed  to  the  air,  after 
which  it  is  evaporated,  with  frequent  renewal  of  the  water,  till  it  no 
longer  smells.  On  subsequently  distilling  the  liquid  mixed  with  sul- 
phurio  ncid,  a  yellowish  green  oil  collects  in  the  receiver  below  the 
water.     (UnverJorben.) 

2.  The  heavy  oil  which  passes  over  in  the  distillation  of  guaiac  ro.sin 
is  dissolved  in  potash;  the  solution  diluted  with  water  and  boiled  in  the 
retort  as  long  as  any  yellow  light  oil  passes  over;  the  residue  mixed 
with  a  quantity  of  sulphuric  acid  not  quite  sufficient  to  convert  the 
whole  of  the  potash  into  sulphate;  the  separated  oil  dissolved  in 
potash;  the  solution  boiled  in  the  retort  till  the  milky  water  which  has 
passed  over  becomes  perfectly  clear  on  the  addition  of  a  small  quantity 
of  potash ;  and  the  oil  again  separated  (3  \hs.  of  resin  thus  treated 
yielded  160  grms.  of  oil).  This  oil  is  dried  in  vacuo  over  oil  of  vitriol 
(because  chloride  of  calcinm  is  somewhat  soluble  in  it  and  gives  off 
water  in  distillation)  and  rectified.  It  be;;ius  to  boil  slightly  at  100% 
and  is  in  complete  ebullition  at  200^;  only  a  small  quantity  however 
passes  over  from  200°  to  203%  about  A  of  the  oil  from  203°  to  210', 
half  from  210°  to  229°,  and  the  small  coloured  residue  between  220°  and 
230°.  By  repeated  fractional  distillation,  it  is  freed  from  an  admixed 
easily  decomposible  oil,  and  pure  pyroguaiacic  acid  is  ultimately 
obtjuned.    (Volckel.) 

3.  When  the  mixture  of  gnaiacene  (x,  411,)  and  pyroguaiacic  acid 
obtained  by  the  dry  distillation  of  guaiac  resin  is  washed  with  water  and 
carefully  distilled,  all  the  guaiaceno  passes  over  first,  the  pyroguaiacic 
acid  distilling  at  a  higher  temperature  only;  the  middle  portion  of  the 
distillate  obtained  at  about  210°  contains  the  pure  acid,  which  is  ob- 
tained colourless  by  repeated  rectification  in  an  atmosphere  of  carbonic 
acid.  —  Another  method  is  to  decompose  the  lead-salt  by  sulphuric  acid, 
shake  up  the  liquid  with  ether,  wash  the  ethereal  solution  with  water, 
and  rectify  in  a  stream  of  carbonic  acid.  (Sobrero.)  —  The  acid  is  very 
difficult  to  obtain  pure ;  the  purification  is  conducted  like  that  of 
creosote.     (Deville  &  Pelletier.) 

Properties.  Colourless  oil;  sp.gr.  =  M19  at  220°  (Sobrero);  1125 
at  16°  (Volckel).  Has  a  faint  peculiar  odour  resembling  that  of  creosote, 
and  a  pungent  peppery  taste  like  that  of  cloves.  Boils  at  210° 
(Sobrero),  at  205°  (Volckel).  Vapour-density  =  4-49  (Deville  A 
Pelletier);  =  4-898  (Sobrero.)     Does  not  redden  litmus. 

Sobrero.        Volckel. 
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According  to  Sobrero,  it  ia  C^H'O* ;  according  to  V5lckcl  C'»H"0^.— The  acid 
examined  by  Sobrero  waa  not  pare  ;  in  the  pnre  state  it  ia  C^^U'O^  (DeTille).  The 
formula  C^'H^O*  would  require  70*5  per  cent,  of  carbon.  [L.] 
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Decompositions,  !•  The  acid '  barns  with  a  wbite  sooiy  flame. 
(Sobrero.)  —  2.  It  is  very  Tiolently  attacked  by  nitric  acid,  even  when 
very  dilute  and  in  the  cold,  t^ith  formation  of  oxalic  acid  and  a  red- 
brown  resin.  (Sobrero,  Volckel.)  In  the  state  of  aqueons  solution,  it  is 
converted  into  a  red-brown  resin  by  liquids  which  readily  give  npoxygen^ 
such  as  bichromate  of  potash,  ferric  sulphate,  <S:c.  (  Volckeh)  The  alcoholic 
eolation  reduces  gold  and  silver-salts  to  the  metallic  state,  and  ferric  and 
cupric  salts  to  ferrous  and  cuprous  salts  respectively.  (Sobrero.)— 3.  With 
chlorine  or  bromine  it  forms  a  crystaUisable  acid,  in  which  half  the 
hydrogen  is  replaced  by  chlorine  or  bromine.  (Pelletier  &  Deville.) 
With  chlorine,  it  forms  a  crystaUisable,  easily  fusible  mass,  which  when 
gently  heated  sublimes  in  long  white  needles;  iodine  and  bromine  act  in 
like  manner.  (Sobrero.)  The  crystalline  substance  disappears  again 
when  acted  upon  by  a  larger  quantity  of  chlorine.  (Volckel.)  —  4.  Ex- 
posed to  the  air  in  contact  with  aqueous  potash,  it  gradually  turns  red 
and  ultimately  dark  green.  (Pelletier  &  Deville,  Sobrero.)  When  pure, 
it  docs  not  exhibit  this  colouring,  even  after  two  months'  oxposnre. 
(Volckel.) 

Combinations.     Pyroguaiacic  acid  is  sparingly  soluble  in  water. 

It  dissolves  in  oil  of  vitriol,  and  is  precipitated  by  water  in  its 
original  state.     (Volckel.) 

With  bases  it  forms  crystaUisable  salts  which  turn  black  in  the  moist 
state;  it  does  not  decompose  carbonates.  (Pelletier  &  Deville.)  It  dis* 
solves  readily  in  aqueous  potash  but  does  not  decompose  alkaline  carbo* 
nates.     (Pelletier  i  Deville.)    It  is  insoluble  in  ammonia.    (Sobrero.) 

With  potash  and  ammonia,  it  forms  white  crystaUisable  masses. 
(Volckel.) 

The  potash-salt  assumes  a  blue  colour  when  fused  in  contact  with  the 
air;  it  is  but  sparingly  soluble  in  absolute  alcohol,  still  less  in  ether* 
(Unverdorben.) 

The  salts  of  the  alkaline  earths  and  heavy  metallic  oxides  are  spa- 
ringly soluble  in  water.     (Unverdorben.) 

The  alcoholic  solution  of  the  acid  forms  with  basic  acetate  of  lead,  a 
precipitate  which  is  insoluble  in  water,  soluble  in  strong  alcohol,  and 
melts  at  100°.  (Sobrero.)  The  same  compound  is  obtained  when  an 
alcoholic  solution  of  the  acid  containing  ammonia  is  mixed  with  an  ammo- 
niaeal  solution  of  acetate  of  lead.     (Volckel.)  * 
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Sobrero.        Viilckel. 
25-55     ....     25-62 
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• 

C"fl«0*,2PbO 347*6     ....  100*00     10000     ....  10000 

Pyrognaiacic  acid  dissolves  readily  in  alcohol  and  in  ether. 
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Orcin. 

C"HH)*  =  C**HW,0«.  1 

RoBiQUBT.     (1829.)    Ann.  Ohim.  Phys.  42,  236;  Br.  Arch.  36,  315.  — 

Ann. Chim.  Pkya.  58,  320;  N^.  Br.  Arch.  5, 174.— J^.  Pharm.2i,  269; 

J.  pr.  Chem.  6, 130;  Ann.  Pharm.  15, 289;  Pharm.  Centr.  1835,  438; 

1838,  690. 
LiEBia  6&  Will.    Ann.  Pharm.  27,  147. 
Dumas.    AnTu  Pharm.  27>  140;  /.  pr,  Chem.  16,  422.— PAar;».   Oenir. 

1838,  691. 
ScHUNCK.    Ann,  Pharm.  41,  159;  54,  269;  Pharm.  Centr,   1845,  727. 
Obbhabdt.    Compt.  chim.  1845,  287. 
Stbnhousb.   Phil.  Trans.  1848, 85;  Ann.  Pharm.  68,  93,  99;  J.pr.  Ch:m. 

45,  im.— Pharm.  Centr.  1848,  318. 
Strbckeb.    Ann.  Pharm.  68,  108. 
Laubent  &  Gebhabdt.    N.  Ann.  Chim.  Phys.  24,  315;  N.  J,  Pharm. 

14,  304;  J.  pr.  Chem.  45,  304. 

Sources.  Orcin  appears  to  exist,  partly  ready  formed,  in  the  lichens 
used  for  the  preparation  of  archil  and  litmus. 

Foj^mctUon.  1.  By  boiling  orsellic  acid  with  water  and  therefore 
also  by  boiling  lecanoric  (alpha-orsellic)  acid,  erythric  acid,  pioroerythrin 
or  evemic  acid  with  alkalies,  these  latter  sabstances  being  first  converted 
into  orsellic  acid.  —  2.  By  the  dry  distillation  of  lecanoric  acid,  erythric 
acid,  eremic  acid  and  picroerythrin. 

Preparation.  Dry  FamZaWa  c^ea^6a^  is  exhausted  by  boiling  alcohol; 
the  solution  freed  by  evaporation  and  cooling  from  the  semiresinons  body 
which  separates;  the  remaining  liquid  evaporated  to  an  extract;  and  this 
extract  exhausted  with  water.  The  aqueous  solution  evaporated  to  a 
syrup  deposits  after  a  few  days  crystals  of  orcin,  which  may  be  purified 
by  recrystallisation  from  water,  with  addition  of  animal  charcoal,  during 
which  operation  however  the  charcoal  absorbs  a  considerable  quantity  of 
orcin.  (Robiquei)  —  2.  A  roccelia  or  a  lecanora  is  macerated  with  milk 
of  lime;  the  strained  liquid  boiled  for  a  few  hours  in  an  open  vessel,  and 
evaporated  to  one-fourth;  carbonic  acid  gas  passed  through  it  as  long  as 
a  precipitate  of  carbonate  of  lime  continues  to  form;  and  the  filtrate 
evaporated  to  dryness  over  the  water-bath.  The  residue  is  boiled  with  three 
or  four  times  its  bulk  of  strong  alcohol;  and  the  solution  is  filtered  and  set 
aside  to  crystallise;  after  three  or  four  days,  the  dark  coloured  crystals 
are  dried  l>6tween  paper  and  dissolved  in  three  or  four  times  their  volume 
of  anhydrous  ether;  and  the  filtered  solution  is  left  to  evaporate  in 
vacuo.  The  large  six-sided  crystals  thus  obtained  become  still  paler  by 
recrystallisation.     (Stenhouse.) 

3.  Perfectly  colourless  orcin  ij9  obtained  as  follows :  Orsellic  or  erjrthrio 
acid  is  boiled  with  water  for  half  an  hour  or  an  hour,  whereupon  a  largo 
quantity  of  carbonic  acid  is  given  off,  and  the  evaporated  solution 
(mixed  perhaps  with  animal  charcoal)  deposits  on  cooling  a  largo 
quantity  of  colourless  crystals  of  orcin.  —  4.  Or,  pure  lecanoric  acid,  or 
its  green  mother-liquor  (md,  preparation  of  lecanoric  acid  from  Lecanora  parella) 

2  A 
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is  boiled  with  strong  baryta-water;  the  baryta  precipitated  after  the 
dooomposition  is  complete,  by  a  stream  of  carbonic  acid  gas;  and  the 
liquid  heated  to  the  boiling  point,  filtered,  concentrated,  and  left  <o 
eviiporate.  To  purify  the  crystals,  they  are  dissolved  in  hot  water,  and 
boiled  with  hydrate  of  alumina  or  ferric  hydrate,  till  the  liquid  is  nearly 
decolorised,  ami  the  solution  is  filtered  and  left  to  crystallise.  The  hydrate  of 
alumina  or  ferric  hydrate  takes  up  the  pigment  with  which  the  impare  ordn  is  coloured  ; 
ani]  on  dis!»uWing  the  aluniiua  or  oxide  of  iron  in  hydrochloric  acid,  the  pigment  remains 
in  the  form  of  a  resinous  mass  insoluble  in  water,  easily  soluble  in  alcohol  and  ether. 
If  the  orcin  still  remains  coloured,  it  is  distilled  from  a  retort,  the  distill  a-, 
tion  beiug  interrupted  as  soon  as  the  orcin  vapours  begin  to  carry  colonr- 
ing  matter  over  with  them.  The  aqueous  solution  of  the  distillate  eva- 
porated in  vacuo  or  over  oil  of  vitriol,  yields  nearly  colonrless  crystals 
having  only  a  slight  yellowish  or  bluish  red  tint. 

To  obtain  anhydrous  orcin  from  the  hydrated  crystallised  compound ; 
tlio  latter  is  dried  in  vacuo  or  over  oil  of  vitriol,  or  repeatedly  crystal- 
lised from  anhydrous  ether  (Schunck),  or,  after  drying  at  100°,  it  is 
distilled  iu  a  small  retort  heated  on  all  sides;  a  small  quantity  of  water 
then  passes  over  at  first;  but  as  soon  as  the  mass  arrives  at  a  state  of 
conjplete  ebullition,  a  transparent  colourless  substance  distils  over,  which 
after  some  hours  becomes  crystalline  and  opaque. 

PropeHiea.  Colourless,  crystalline.  When  freed  from  water  by 
previous  ebullition,  it  boils  between  287  and  280°.  (Dumas.)  When 
<)uickly  distilled  it  passes  over  unchanged.  Vapour-density  =  6'7. 
^  Dumas.) 

Tlio  aqueous  solution  has  a  very  sweet  but  nauseating  taste.  It  docs 
not  colour  litmus. 

Anhydrous,  Robiqnet.        Dumas.      Stenhouse. 
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8  H  8     ....      6-45    6-82    ....      6  50    ....      6'70 

4  O   32     ....     25-81      26-37     ....     25*92     ....     25-26 

C"H»0* 124     ....  100-00     10000     ....  lOO'OO     ....  100-00 


Cvapour 14     5-8240 

H-gas   8     0-5544 

O-gas 2     2-2186 

Ordn-vapoar \    8*5970 

1     5-7314 

Isomeric  with  saligenin. 

Decompositions,  1.  With  nitric  acid,  orcin  forms  a  solution  which 
turns  red  when  heated,  then  suddenly  gives  ofi*  large  quantities  of 
nitrous  vapours;  and  deposits  red  resinous  flakes,  which  are  light  red 
after  drying,  dissolve  in  alcohol  with  yellow,  and  in  alkalis  with  brown 
colour,  and  are  precipitated  therefrom  by  acids.  After  boiling  for  some 
time,  these  resinous  flakes  redissolve,  the  liquid  acquiring  a  deep  yellow 
colour  and  being  afterwards  found  to  contain  nothing  but  oxalic  acid.  — 
2.  Orcin  boiled  with  bichromate  of  potash  becomes  dark  brown  after  a 
while  and  yields  a  dark  brown  sediment;  the  decomposition  is  mucb 
accelerated  by  addition  of  sulphuric  acid.  —  3.  When  hromint  comes  in 
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contact  with  solid  orein  or  with  the  concentrated  aqneooasolation,  hydro- 
bromic  acid  is  given  off,  with  rise  of  temperature,  and  a  brown  crystal- 
line mass  is  formed,  consisting  of  terbromoroin  coloured  by  a  brown  resin. 
(Dumas,  Laurent  &  Gerhard t.)  —  In  a  current  of  chlorine  goM^  orcin  melts 
with  considerable  rise  of  temperature  and  evolution  of  hydrochloric  acid 
gas;  the  product  solidifies  into  a  crystalline  mass  of  chlororcin.  ^Schunck, 
StenhoDse.)  Orcin  does  not  undergo  any  alteration  when  melted  with 
iodine.  (Schunck.) — 4.  Orcin  moistened  with  a  few  drops  of  a  solution  of 
chloride  of  lime,  first  assumes  a  purple-red  colour,  like  orsellic  acid,  but 
soon  after  becomes  deep  yellow.  (Stenhouse.)  —  5.  By  the  simultaneous 
action  of  ammonia  and  oxygen  in  presence  of  water,  orcin  is  converted 
into  orcein: 

CWH«0*  +  NH»  +  60  =  C"NH70«  +  4H0. 

Dry  orein  remains  unaltered  in  dry  air  mixed  with  ammoniacal  gas; 
but  moistened  orcin  in  a  mixture  of  air  and  ammoniacal  gas  absorbs 
oxygen  from  the  air  and  a  large  quantity  of  ammonia,  forming  orcein; 
with  ammoniacal  gas  and  pure  oxygen,  the  absorption  is  more  abundant, 
but  instead  of  orcein  a  brown  substance  is  produced.  —  If  the  air  be 
excluded,  the  orcin  is  not  coloured  by  ammonia. —  The  aqueous  solution 
of  orcin,  mixed  with  a  few  drops  of  ammonia,  gradually  assumes  a 
brownish  yellow  colour,  and  after  two  days'  exposure  to  the  air  becomes 
dark  brown-red.  —  Orcin  placed  under  a  bell-jar  over  aqueous  ammonia, 
gradually  assumes  a  darker  brown  colour;  on  the  following  day,  it  forms 
with  water,  a  brown-red  solution;  but  if  it  be  exposed  to  the  air  for  some 
time  in  the  dry  state,  the  brown  colour  changes  to  deep  violet,  and  water 
forms  with  it  a  beautiful  red- violet  solution,  especially  on  addition  of  a 
little  mora  ammonia.  (Robiqnet.) — 6.  The  precipitate  which  aqueous 
orcin  forms  with  ammonia  and  nitrate  of  silver,  is  reduced  by  boiling, 
with  formation  of  a  silver  speculum,  the  liquid  at  the  same  time  turning 
red.  Terchloride  of  gold  is  reduced  by  aqueous  orcin,  slowly  in  the  cold, 
immediately  when  heated,  a  dark  brown  powder  separating  at  the  same 
time.  (Schunck.) 

ConiinncUions.  With  water. — a.  HydrcUed  Orctn.  —  Anhydrous 
orcin  rapidly  absorbs  moisture  from  the  air  and  is  converted  into  hydrated 
orcin.  —  Colourless  needle-shaped  crystals,  consisting  of  oblique  six-sided 
prisms  generally  with  an  oblique  terminal  face,  oo  P.  ooPoo. — Pq6 
and  sometimes  oP.  (Miller,  Ann,  Fharm.  68,  103);  Fig.  103,  without 
i»-faces  (Laurent  &Gerhardt);  ooP  :  ooP= 101^  30'' (Laurent),  102^24' 
(Miller);  ooPoo  :  oP= 83°  57' (Miller);  ooPoo  :  ooP= 129°  15' (Laurent 
&  Gcrhardt);  w  Poo  : -Poo  =136°  30'  (Laurent);  136°  16'  (Miller); 
the  crystals  cleave  very  easily  in  the  airection  of  oo  Poo .  Hydrated 
orcin  melts  at  a  gentle  heat,  and  boils  at  a  stronger  heat,  all  the  water 
escaping  at  first  and  anhydrous  orcin  volatilising  afterwards.  It  gives 
off  2  At.  water  in  vacuo  over  oil  of  vitriol  at  100  Imd  when  distilled. 

CfryiiaUiied^                      Dumas.  Will.  Schunck.  Stenhouse. 

14  C 84     ....  69'15  ....     67-22  ....  57*93  ....     58-08  ....     58-90 

10  H 10     ....  7-04  ....      6-87  ....  6-75  ....       7*24  ....      6-82 

6  0 48     ....  33-81  ....    35-91  ....  35-32  ....    34'68  ....     34-28 

C"H804  +  2Aq ....  142     ....100-00    ....  lOO'OO    ....10000    ....10000    ,...100-00 

2  A  2 
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b.  Aqueous  Orcin,  —  Orcin  dissolves  rery  easily  in  water. 
Aqueous  orcin  forms  with  ferric  hydrochlorate  a  dark  red  precipitate, 
from  which  ammonia  extracts  orcin.  (Schunck.) 

Lead-compound.  —  a.  Aqueous  orcin  is  precipitated  by  basic  acetate 
of  lead,  and  the  precipitate  is  boiled  with  the  neutral  acetate,  and  washed 
with  water.  (Dumas,  Schunck.)  The  precipitate,  which  is  white  at  first, 
even  when  the  orcin  has  been  added  in  excess,  soon  turns  red  in  contact 
with  the  air.  (Schunck.)  —  Orcin  combines  with  stearic  acid^  forming  a 
compound  which  is  decomposed  by  alkalis,  with  separation  of  stearic  acid 
and  a  substance  which  is  coloured  by  ammoniacal  yapours  and  dissolves 
in  water  and  in  ether,  but  appears  to  be  different  from  orcin.  (Berthelot, 
Compt.  rend,  41.  452.) — 6.  An  aqueous  solution  of  orcin  containing 
ammonia  is  mixed  by  drops  with  nitrate  of  lead  till  about  half  of  it  is 
precipitated,  the  precipitate  then  digested  in  the  liquid,  and  washed  with 
boiling  water.  (Dumas.) 

.        Schanck.         Stenhoase. 
a,  0. 

4  PbO  448  ....  80-86  ....  79-95  ....  79*60  ....  79*81  ....  78-07  ....  80*51 

14  C 84  ....  15-16  ....  15-75  ....  15*84  ....  13-91 

6  H    6  ....     108  ....  114  ....     1-18  ....     118 

2  0 16  ....     2-90  ....  316  ....     888  ....     5*10 


C"H«Pb«0*,2PbO..  554  ....100-00  ....10000  ....100-00  ....100-00 

With  excess  of  neutral  acetate  of  lead,  aqueous  orcin  forms  a  precipi- 
tate which  quickly  turns  red,  and  contains  82*83  p.  c.  lead.  (Stenhouse).' 

Aqueous  orcin  does  not  precipitate  sulphate  of  copper,  corrosive 
sublimate,  or  nitrate  of  silver;  on  addition  of  ammonia,  a  flocculent 
precipitate  is  formed  in  the  cold  with  nitrate  of  silver. 

Orcin  dissolves  in  alcoJtol  and  in  ether. 

It  is  absorbed,  like  colouring  matters,  by  animal  charcoal. 


Terbromorcin. 

Stenhouse.    (1848.)    PhU.  Trans.  1848,  87;  Ann.  Pharm.  88,   96; 

Pharm.  Centr.  1848,  318. 
Laurent  &  Gbrhardt.    -iV.  Ann.  Ohim.  Phys.  24,  317;  abstr.  Compi. 

rend.  27,   164;    N.  J.  Pharm.  14,  304:  J.  pr.  Chem.  45,  304  : 

Plbarm.  Centr.  1848,  717. 

Sfoworcsid. 

Formation  and  Preparation.  Bromine  in  contact  with  orcin,  gives 
off*  a  large  quantity  of  hydrobromic  acid,  even  at  ordinary  temperatures; 
the  mass,  which  is  liquid  at  first,  but  solidifies  dFter  the  excess  of  bromine 
has  been  expelled,  is  dissolved  in  alcohol,  water  added  during  the  boiling, 
and  the  supernatant  liquid  decanted  from  the  impure  crystals  which  first 
separate  as  the  liouid  cools.  This  liquid  solidifies  on  cooling,  in  the  form 
of  yellowish  needles  having  a  silky  lustre.  (Laurent  &  Gerhardt.)  — 
Bromine  is  added  to  a  concentrated  aqueous  solution  of  orcin  aa  long  as 
any  action  takes  place,  and  the  precipitated  bronn-red  crystalline  mass  is 
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eeparated  from  the  llanid,  washed  with  cold  water,  and  purified  from  an 
admixture  of  brown  oaoriferous  resin  by  digestion  with  weak  alcohol  and 
a  small  quantity  of  animal  charcoal.  (Stenhouse.) 

Properties,  Long  white  coherent  needles.  Inodorous,  tasteless. 
Melts  very  easily,  even  in  hot  water,  into  an  oil  which  crystallises  on 
cooling. 

14  C  84  ....  23-27  28-62  ....  23-1 

5  H 5  ....  1-39  1-57  ....  1-7 

3  Br 240  ....  66-47  6800  ....  66-0 

4  O 32  ....  8-87  9-2 


C"Br»H  O*   361     ....  10000  1000 

JDcconiposttions*  1.  When  heated,  it  gives  off  hydrobromic  acid  and 
an  oil  which  crystallises  on  cooling  and  leaves  a  large  quantity  of  char- 
coal. (Lanrent  &  Gerhardt.)  —  2.  With  potash-ley,  it  assumes  a  dark 
violet-brown  colour,  and  forms  with  a  large  quantity  of  water  a  brown- 
red  solution  which  is  decolorised  by  acids.  Ammonia  does  not  produce 
this  colour.  (Laurent  &  Gerhardt)  —  With  alkalis  it  forms  a  brown 
folntion,  in  which  hydrochloric  acid  produces  a  yellow  resinous  preci- 
pitate. (Stenhouse.) 

It  is  insoluble  in  watej*,  but  dissolves  very  easily  in  alcohol  and  ether. 


Chlororcin.    C>*CPH»0*. 

St£2«uoii8E.     Fhil.  Trans.  1848,  88;  Fharm.  Centr.  1848,  318. 
E.  ScHUKCK.    Ann.  Phai'm.  54,  271. 

Chlomreeid, 

Foi'mation  and  Prepuraitom.  Dry  chlorine  gas  is  parsed  orerorcin 
till  the  mass  which  is  fus  < «'  ::t  first,  cools  and  crystallises,  after  which  the 
product  is  crystallised  from  hot  water  and  alcohol.  (Schunck.)  When 
dry  orcin  or  its  aqueous  or  alcoholic  solution  is  treated  with  chlorine 
gas,  only  a  small  quantity  of  crystalline  chlororcin  is  obtained,  but  a  large 
quantity  of  closely  adhering  dark  brown  resin  which  is  difficult  to  sepa- 
rate. (Stenhouse.) 

Propertifs.  Chlororcin  crystallises  from  its  aqueous  or  alcoholic  solution 
in  white  needles.  Melts  at  about  58*9^,  and  becomes  crystalline  again  on 
cooling.  Heated  in  a  glass  tube,  it  volatilises  partly  undecomposed, 
leaviug  a  brown  residue;  the  vapour  condenses  into  an  oil  which  soon 
crystallises.  —  Tastes  sharp  and  cooling  after  continued  mastication. 
The  solution  reddens  litmus  strongly.  (Schunck.) 

Decompositions.  1 .  Heated  on  platinum  foil,  it  volatilises,  emitting 
an  irritating,  suffocating  vapour,  which  burns  slowly  with  a  red,  smoky, 
green- edged  flamo,  and  leaves  a  considerable  residue.     It  is  slowly 
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attacked  by  nitric  acid;  by  oontinaed  boiling  witb  that  aoid,  a  solaiion 
is  formed  containing  free  cblorine.  —  Tbe  aqneons  solution  ie  not  pre- 
cipitated by  nitrate  of  silver;  bat  a  large  quantity  of  cbloride  of  silver 
is  formed  on  boiling.     Chloride  of  gold  is  instantly  reduced.  (Schunck.) 

Chlororcin  dissolves  in  boiling  water;  in  a  quantity  of  water  not 
sufficient  to  dissolve  it,  it  melts  into  a  brown  oil. 

It  dissolves  in  alkalis  and  is  precipitated  therefrom  in  its  original  state 
by  acids^  even  after  long  boiling.  It  forms  an  insoluble  compound  with 
baryta.  (Schunck.) 

It  dissolves  in  alcohol. 


Orcein. 

C"NH'0*  =  C"AdHK)*,0*.  ? 

RoBiQUET.     (1829.)     Ann.  CUm.  Phyi.  42,  245;  Br.  Arch.  16,  315. — 

Ann.  Ghim,  Pkys.  58,  320;  J.  Pharm.  21,  269;  J.  pr.  Chcm.  6, 130; 

N,  Br.  Arch.  5,  174;  abstr.  Ann.  Phaim.  15,  289;  Pharm.  Centr. 

1835,  438.-7.  Pharm.  21,  387. 
Heerbn.     Schuf.  59,  336. 
Dumas.    Ann.  Pharm.  27,  145;  J.  pr.  Ghent.  16,  422;  Pharm.  Centr. 

1838,  691. 
Kane.    PhU.  Trans.  1840,  285;  N.  Ann.  Chim.  Phys.  2,  21  and  147; 

Ann.  Pharm.  89,  88;  Pharm.  Centr.  1839,  862;  1841,  5^5. 
Laurent  &  Gerrardt.    N.  Ann,  Chim.  Phys.  ^4,  315. 

Beta-oreeitif  Lichen-red,  FUehtenroth  (Heeren). 

Fonnation.  From  orcin  by  the  action  of  ammonia  and  oxygen 
(p.  355).     It  is  therefore  contained  in  archil. 

Preparation.  1.  Fivm  Om«.  — The  brown  mass  (p.  355)  formed 
from  orcin  by  exposure  for  24  hours  to  air  containing  ammonia,  is  gently 
heated,  at  last  to  100°,  in  order  to  expel  the  whole  of  the  ammonia,  then 
dissolved  in  water;  the  solution  is  mixed  with  acetic  acid,  and  the  brown 
precipitate  washed  with  cold  water.  (Robiquet.)  Heeren,  by  digesting 
erythric  acid  for  several  days  with  a  small  quantity  of  ammonia  at  40% 
and  agitating  frequently,  obtained  lichen-red,  which  does  not  differ  essen- 
tially from  orcein. 

2.  Preparation  of  Orcein,  Erytfirclcic  acid  and  Azerythrin  from 
Commercial  Archil,  according  to  Kaue.  —  Commercial  iirohil  is  slightly 
acidulated  with  hydrochloric  acid,  the  solution  evaporated  to  complete 
dr3mess,  and  the  residue  exhausted  with  alcohol,  till  that  liquid  is  but 
slightly  coloured  by  it.  The  alcoholic  solution  is  then  evaporated  to 
dryness  over  the  water-bath;  and  the  dark  brown-red  residue  is  washed 
with  water  till  tbe  ammoniacal  salt  is  completely  extracted,  then  dried, 
pulverised  and  treated  with  ether,  as  long  as  it  imparts  any  perceptible 
colour  to  that  liquid.  The  powder,  after  being  kept  at  100"^  for  two 
hours  to  expel  the  ether,  has  a  fine  amber-red  colour  and  consists  of 
orcein  and  afphorcein.  (Kane,  p.  368). 

When  tbe  amber-red  ethereal  infusion  of  the  alcoholic  extract  of 
commercial  archil  is  evaporated  to  dryness  over  the  water-bath,  there 
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reinains  a  semiflaid  oil,  whieh  becomes  perfectly  Hqaid  wlien  beatcd, 
makes  grease-spots  on  paper,  and  after  a  few  days  still  deposits  a  small 
quantity  of  orcein.  To  separate  that  sabstance  completely,  the  oil  is 
dissolved  in  the  smallest  possible  quantity  of  ether  ;  the  liquid  decanted 
from  the  nndissolved  orcein-powder;  and  evaporated  at  a  very  gentle 
heat;  and  the  residue  kept  for  some  time  at  100°,  to  expel  the  ether 
completely.  —  The  erylhroleic  acid  thus  obtained  is  semifluid  at  ordinary 
temperatures  and  of  a  purple- red  colour. 

Erythroleic  acid,  Kane. 

26  C      64-84     64-70 

22  H     9-00     9-33 

8  O      26-16     25-97 

c«H2^a'» 100-00   ico-oo 

Exposed  to  the  air  for  a  few  weeks,  it  gradually  solidifies  and  is  then 
no  longer  soluble  in  ether. 

It  is  nearly  insoluble  dn  water,  which  is  however  coloured  by  it. 

It  dissolves  in  alkalis,  and  forms  purple  precipitates  with  metallic 
oxides.     The  lead-compound  has  a  purple-crimson  colour. 


At  120^  Kane. 

PbO 31-33  31-64 

26  C      44-36  43-41 

22  H      .: 618  624 

8  0     18-13  18-71 

C»H«08,PbO  100-00    10000 

SomstiBios  the  analyses  yield  less  oxygen. 

Erythroleio  aoid  is  solnble  in  alcohol  and  ether,  not  in  oil  of  turpen* 
tine  (Kane,  Fhil.  Trana.  1840,  295;  i^.  Ann,  Chim.  Phys,  2,  34;  Ann. 
Plmrm.  39,  47. 

When  the  portion  of  archil  which  is  insoluble  in  alcohol  is  repeatedly 
boiled  with  water,  the  first  water  acquires  a  rose-red  colour,  the  second,  a 
yellow.  When  the  dark-red  residue  insoluble  in  water  is  boiled  with 
potash-ley,  woody  fibre  remains  undissolved;  and  on  mixing  the  potash- 
solution  with  an  acid,  evaporating  to  dryness,  and  exhausting  tho 
potash-salt  with  water,  a  small  quantity  of  azeryilmn  remains  behind; 
it  is  difficult  however  to  obtain  this  substance  free  from  azolitmin. 

Dark  red  powder. 

Azerythrin,  Kane. 

22  C  ..M 39-69    38-80 

N  4-11 

19  H  5-33     5-70 

22  O  51*29 

C^NH''-'0--»  100-00 

Azerythrin  yidds  by  combastioni  1  vol.  nitrogen  to  between  20  and 
21 '8  oxygen. 
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When  heated,  it  yields  water  and  empyreamatic  prodncte,  without 
fusing. 

It  is  insoluble  in  water. 

It  dissolves  in  alkalis  with  wine-red  colour  (if  it  contains  azolitmin, 
the  solution  has  a  violet  or  blue  colour).  It  is  not  precipitated  hy  acids. 
The  solution  forms  brown-red  precipitates  with  the  salts  of  the  heavy 
metals. 

Lead-compound  of  Azerythrin,  —  The  potash-solution  is  neutralised 
with  acetic  acid,  precipitated  by  basic  acetate  of  lead,  and  the  precipitate 
dried  at  82°. 


8  PbO 

...    49'60    

Kane. 
......    49-79 

22  C      

...     19*51 

19-33 

N     

...      2-07 

...      2-81     

19  H     

*■*•»«             u   uU 

22  O      

...    26.01 

C»NHWO«3PbO 

...  100-00 

The  compound  does  not  dissolve  in  alcohol  or  ether. 

Propei^ies  of  Orcein,  —  Brown  amorphous  powder. 

I.  II.  DnmM. 

18  C   108  ....  65-12  14  C  84  ....  54*91  ....  65-1  ,^     54-19 

N  14  ....  7-13  N  14  ....  9-18  ....  79 

10  H 10  ....  5-10  7  H  7  ....  4-57  ....  5*2  ....       5-11 

8  O  64  ....  32-65  6  O  48  ....  31*39  -..  31*8 

C»8NHi0O8....  196  ....  100-00        C"NH70« ....  158  ....  100*00  ....  100*0 

According  to  Calculation  II,  the  formation  of  orcein  from  ordn  is  explained  by 
the  equation :  C^HK)*  +  NH»  +  eO"  =  C^NH^O*  +  4H0  (Gcrhardt).  According 
to  Kane,  the  formula  II  agrees  host  with  the  analyses  of  orcein  and  of  its  compounds, 
but  does  not  explain  the  relation  of  orcein  to  orcin.  Dumas  gives  the  formula 
C^'NU^O',  which  does  not  agree  so  well  with  the  analyses. 

DecomposUi&M,  1.  Orcein  subjected  to  dry  distillation  yiel  b 
ainmoniacal  vapours.  —  2.  Boiled  with  potash-ley,  it  gives  off  ammonia  ; 
the  solution^  even  after  continued  boilings  yields  with  acetic  acid^  a  con- 
siderable quantity  of  nualtered  orcein,  which  however  becomes  resinous 
when  dry  and  exhibits  a  conchoidal  fracture.  —  3.  Orcein  suspended  in 
water  and  dissolved  in  alcohol,  is  converted  by  the  action  of  cJUorine  into 
brown  clilororcein,  while  only  traces  of  hydrochloric  acid  are  produced* 
(Kane.)  —  4.  Orcein  is  decolorised  by  sulphuretted  hydrogen.  When 
the  lead-compound  of  orcein  is  decomposed  by  sulphuretted  hydrogen, 
the  precipitate  does  not  impart  any  colour  to  boiline  alcohol,  but  after 
addition  of  ammonia  it  immediately  acquires  a  violet  colour.  (Kane.) 
An  ammoniacal  solution  of  orcein  acidulated  with  hydrochloric  acid  is 
decolorised  by  zinc,  but  becomes  red  again  when  exposed  to  the  air; 
ammonia  throws  down  a  white  precipitate  of  the  compound  of  leuoorcein 
with  oxide  of  zinc,  which  on  exposure  to  the  air  acquires  a  violet  and 
ultimately  a  purple  colour.     (Kane.) 

Combinations,    Orcein  dissolves  spaiingly  in  water,  but  colours  it,  an 
is  precipitated  from  the  solution  by  metallic  salts. 
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2.  It  dissolves  readily  in  potash  or  ammonia,  forming  a  solntion  of  a 
splendid  parple-red  colour  from  which  the  colouring  matter  is  precipi- 
tated by  excess  of  common  salt. —  100  pts.  of  dry  orcein  ahsorb,  with 
evolution  of  heat^  8*06  pts.  of  ammoniacal  gas  (=r  1  At.  according  to 
Kane);  the  compound  has  a  deep  violet  colour  and  gives  off  all  its 
ammonia  at  100°. 

Preparation  of  OrseiHe  or  Archil, — There  are  two  varieties^  viz.,  orseille 
de  mer,  which  is  obtained  from  various  lichens  of  the  genus  RocceUa  growing 
on  the  rocky  coasts  of  the  Azores,  the  Canary  and  Cape  do  Verd  isles, 
also  of  the  Cape  of  Good  Hope,  Madeira,  Corsica,  Sardinia,  &o.,  —  and 
orseille  de  terre,  for  the  preparation  of  which,  Variolaria  orcina  (Ach.) 
from  Auvergne,  VaiHolarna  dealbata  (D.  C.)  from  the  Pyrenees,  Lecanora 
tartarea  and  others  from  Sweden  are  employed.  The  largest  amount  of 
colouring  matter  is  obtained  from  Roccdla  Montagnei  from  Angola,  viz., 
12  percent.;  Lecanora  tartarea  contains  only  from  1^  to  2  per  cent. 
The  cleansed  and  crushed  lichens  are  rubbed  up  to  a  thin  paste  with  water 
and  putrefied  urine  or  carbonate  of  iimmonia,  and  left  to  ferment,  with 
addition  of  quick  lime,  a  small  quantity  of  alum  or  arsenious  acid  being 
sometimes  added  perhaps  to  check  putrefaction .  In  a  week  a  violet  colour 
is  obtained,  which  becomes  brighter  in  a  fortnight;  sometimes  also  an 
odour  of  violets  is  evolved.  Orseille  is  kept  in  the  moist  state.  —  The 
colouring  matter  of  orseille  consists  mainly  of  orcein;  its  decoction  is 
dark>red,  but  becomes  lighter  when  treated  with  [acids,  and  violet  with 
alkalis. 

Pej*sio,  Cudbear,  Archil  is  prepared  in  England  from  Swedish  Lecanora 
tartarea,  or  from  the  rock-licnens  of  Wales  or  the  Orkneys,  in  the  same 
manner  as  French  orseille.  It  is  sent  into  the  market  in  the  form  of  a 
purple  or  violet  powder. 

3.  The  alkaline  solntion  of  orcein  forms  with  metallic  salts  purple- 
rcd  lakea  of  several  shades,  which  lose  much  of  their  beauty  in  drying. 

^inc' compound  of  Orcein, —  Violet. 


I. 

ft  7nn 

121-5 

84-37 

30-55 

3-96 

3-96 

27-16 

II. 

2  ZnO 

81 

81-11 

32-18 

5-36 

3-83 

27-62 

Kane. 
33-71 

18  C    

108-0 

14  C 

84 

30*86 

N    

140 

N 

10  H 

14 

10 

14  H    

14-0 

4-10 

12  O    

96-0 

9  O 

72 

C^NHi»08,3ZnO  +  4Aq    353-5  100-00     C"NH70%2ZaO  +  2Aq    261  lOO'OO 

Lead'.compound.  —  The  solution  of  orcein  in  ammonia  is  neutralised 
with  acetic  acid  and  precipitated  with  neutral  acetate  of  lead.  Purple 
precipitate  which  gives  off  13*94  p.  c.  water  at  100°,  but  is  not  completely 
dehydrated  even  at  121°.     (Kane.) 

At  121^  Kane. 

5  PbO    559  6205....62-76 

168  18-64....18-66 

28      3-11 

18       200....  2-27 

128  14-20 

C»NHWO«,8PbO  +  2Aq  549*4  lOO'OO    2C"NH70«,5PbO  +  4Aq  901  ICO'OO 


I. 

3  PbO   

835-4 

61-05 

19-66 

2-55 

2-18 

14-56 

II. 

5Pb 

18  C     

108-0 

28  C 

N    

12  H    

14-0 

12-0 

2N 
18  H 

10  O     

80-0 

16  0 
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ft 

OofpptT-cofm/poffiivd.  —  Prepared  like  the  idad-componnd.  Hm  a  dark 
purple  colour.  Gives  off  10*6  per  cent  of  water  at  100%  but  i«  not 
oompletelj  dehydrated.     (Kane.) 


L  II. 


Kane 
at  100^ 

3  CuO   118*4  33*86      2  CuO 79*6  30-62-...32-37 

18  C     »  108*0  30*78     14  C  840  32*34. .30-26 

14  H   14*0  3-99     10  H 100  3*95 ...  3*92 

N    140  3*99          N  14*0  5-40 

12  O    96-0  27*38      9  O  72*0  27*69 

■  I  T 1 -1 ■ T 

CWNH»0O*,3CuO  +  4Aq  350*4  100*00    C»^NH70«,2CuO  +  3Aq  259*6  100*00 

SUver-^sompound,  —  Obtained  by  boiling  orcein  with  water,  adding  a 
few  drope  of  ammonia,  boiling  for  a  while  to*expel  the  excess  of  ammonia, 
and  mixing  the  liquid,  which  has  a  splendid  violet  colour,  with  nitrate 
of  silver.  Dark  violet  precipitate,  becoming  nearly  black  when  pressed. 
(Dumas.) 

I. 

2  AgO 

18  C     

N     

8  H     

6  O     


232  ....     56*59 

108  ....     26*34 

14  ....       3*41 

II. 

2  Ago 
14  0      , 

N    . 

8  ....       1*95 

5H    . 

48  ....     11*71 

40     . 

Dumas* 

232  .... 

63*31  ....    58-6 

84  ••.. 

22*90  ....     24-6 

14  .... 

3*81  ....      3-5 

d    .... 

1*36  ....       1-8 

32  .... 

8*62  ....     11-5 

C"NAg»H»0«  410  ....  100*00      C"NAg»H»0»  367  ....  100*00  ....  100*0 

Orcein  dissolves  with  scarlet  colour  in  alcohol  and  is  precipitated 
therefrom  by  water;  it  is  nearly  insoluble  in  etho':    (Kane.) 


Chlororcein. 

Kane.    iV.  Ann,  Chim.  Phys.  2,  152;  Pharm.  Centr.  1841,  573. 

Chlorine  gas  is  passed  into  water  containing  orcein  or  into  an 
ammouiacal  solution  of  orcein,  whereupon  the  orcein  gradually  assumes 
a  brownish  yellow  colour;  the  passage  of  the  gas  must  ho  stopped  as  soon 
as  the  decomposition  is  complete,  bi  cause  au  excess  of  chlorine  would 
produce  an  alteration  in  tbe  chlororcein.  This  substance  is  insoluble  in 
water,  but  dissolves,  with  brownish  yellow  colour  in  alcohol,  ether  and 
ammonia ;  the  ammoniacal  solution  is  precipitated  by  acids  and  by 
metallic  salts. 

Kane. 

18  0  108-0  ....     40*48    89-63 

N   140  ....  5-25 

10  H  100  ....      3*75     4-34 

2  CI  70-8  ....     26*53     26*50 

8  O  640  ....  23-99 

C'NCIH^O^HCI 266*8    ..,.  10000 

Kana'i  analyiU  cannot  be  made  to  agree  with  the  leoond  formula  for  orcein ; 
Qerbardt  fUfgeiif  that  the  rabitanee  taslyMd  may  have  been  Impure. 
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Chlororoein  diMolres  in  aqaeons  ammonia  and  potash.  The  eolation 
oontains  aal-ammoniao  and  chloride  of  potaseium.  Acids  added  to  thie 
solution,  precipitate  chlororcein  more  or  less  decomposed. 


Leucorcein.    C"NH»o».  ? 

Kanb.    N.  Ann.  Chim.  Phyi.  2,  147;  FAarm.  Centr,  1841,  522. 

Known  only  in  combination  with  oxide  of  zinc.  —  The  zinc-oxide  is 
added  to  an  ammoniacal  solution  of  orcein  slightlj  acidulated  with 
hydrochloric  acid;  the  decolorised  liquid  precipitated  by  ammonia; 
and  the  white  precipitate  is  collected  on  a  filter  in  an  atmosphere  of  car- 
bonic acid,  washed  with  boiling  water,  and  dried  in  vacuo  over  oil  of 
vitriol.  During  these  operalions,  in  spite  of  every  precaution,  the  preci- 
pitate acquires  a  pale  violet  colour  arising  from  incipient  oxidation. — 
After  drying  over  oil  of  vitriol  in  vacuo,  it  is  C"NH*'0*,3ZuO  +  2Aq 
and  gives  off  2  At.  water  when  heated  to  140''  in  a  stream  of  carbonic 
acid. 

In  vacuo,  Kane. 

3ZiiO 121-5  ....    36-00    36-22 

18  C 108-0  ...,    32-00     31-31 

N  14-0  ....       4-15     4-65 

14  H 140  ....  4-15 

10  O  80-0  ....  23-70 

C«NH»20»,3ZnO  +  2Aq....  337-5    ....  100-00 

II.  At  140^  Kane. 

37*38 


3  ZnO 

....    38*03    

&0   \y     ••••••••••••«•■ 

N  

108-0 

14-0 

....     33-80 
....       4-38 

12  H  

120 

....       3-76 

8  0  

640 

....     20-03 

CisNUi20S,2ZnO 319*5     ....  100-00 

The  compound  absorbs  oxygen  very  quickly  from  the  air,  and  is 
converted  iuto  the  violet  compound  of  orcein  and  zinc*oxide. 


Azolitmin. 

Kanb.     N.  Ann.  Chim.  Phys.  2, 129,  137;  Ann.  Pharm.  39,  67;  Pha)'m. 
Centr.  1841,  569. 

Preparaiion  of  Asoliimxn  and  of  the  ctiier  colouring  matters  contained 
in  Litmus.  (Kane,  Phil,  Trans,  1840,  298;  A^.  u4nn,  Chim,  Phys, 
2,  129;  compare  G^lis^  J.  Pharm.  27,  477.)  a.  Commercial  litmus  iu 
the  state  of  powder  is  boiled  with  water  as  long  as  the  water  acquires 
any  colour  from  it.  The  decoction,  which  contains  but  littlo  colouring 
matter  in  proportion  to  the  depth  of  its  tint,  is  precipitated  by  neutral 
acetate  of  lead;  the  purple  precipitate  is  decomposed  by  sulphuretted 
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hydrogen;  the  resulting  mixture  is  wasbed  with  pure  water,  and  afterwaids 
with  water  containing  ammonia;  the  dark  brown  liquid  filtered  from  tfae 
sulphide  of  lead  is  evaporated  to  dryness;  and  the  residue  is  moistened 
\\-ith  hydrochloric  acid  and  washed  with  hot  alcohol  to  extract  the  sal- 
si  ir.moniac.  The  residue  then  consists  of  pure  Azolitmin :  sometimes 
however  this  substance  is  mixed  with  Spaniolitmin;  or  this  latter  body 
may  even  constitute  the  entire  residue. 

h.  The  pale  blue  powder  which  remains  after  litmus  has  been 
thoroughly  boiled  with  water,  is  made  up  into  a  thin  paste  with  water, 
and  hydrochloric  acid  is  added  till  effervescence  ceases  and  the  liquid 
e^chibits  a  strong  alkaline  reaction.  The  mass  is  then  thrown  on  a  filter; 
and  the  residue,  after  being  freed  from  excess  of  acid  by  washing  with 
water,  is  well  dried  and  repeatedly  boiled  with  alcohol,  as  long  as  that 
liquid  extracts  anything  from  it.  The  alcoholic  solution  is  evaporated 
to  dryness  over  the  water-bath,  and  the  residue  digested  with  warm 
cihrr  ns  long  as  the  ether  is  coloured  by  it.  The  ethereal  solution,  distilled 
in  tlio  \Yatcr-bath  to  remove  the  ether,  leaves  EryUwoUin  in  the  form 
of  a  purple  semifluid  oil.  The  portion  of  the  alcoholic  extract  which  is 
insoluble  in  ether  consists  of  Erythrolitmin. 

c.  1.  The  red-brown  powder  which  remains  after  the  boiling  with 
alcohol  (vid,  tup.)  consists  of  impure  Azolitmin.  This  substance  is 
either  boiled  with  pure  water,  and  pure  azolitmin  obtained  by  evaporat- 
ing the  strongly  coloured  solution;  — or  the  residue  insoluble  in  aloohol 
is  boiled  with  ammoniacal  water,  and  the  blue  solution  evaporated  to 
dryness,  during  which  operation  the  greater  part  of  the  ammonia 
cscnpos;  the  remainder  is  separated  by  moistening  the  mass  with  hydro- 
chloric acid,  and  washing  the  resulting  sal-ammoniac  with  alcohol.  — 
2.  The  strongly  coloured  liquid  obtained  by  boiling  litmus  with  water 
is  precipitated  with  neutral  acetate  of  load;  the  precipitate  is  washed  with 
water,  treated  while  still  moist  with  sulphuretted  hydrogen,  and  suspended 
in  waim  ammoniacal  water;  the  dark  olue  liquid  is  evaporated  to  dry- 
ness, and  moistened  with  hydrochloric  acid ;  and  the  sal-ammoniac  is 
separated  by  means  of  warm  alcohol. -» The  residue  is  but  of  small 
amount  in  proportion  to  the  deep  colour  of  the  solution;  it  sometimes 
consists  of  pure  azolitmin^  more  rarely  of  spaniolitmin,  a  substance  not 
containing  nitrogen. 

Properties  of  Azolitmin.    Dark  brown-red  amorphous  powder. 

Kane 
T.  IL  at  100^  at  100«. 

18  C  108  ....  49*09    14  C  84  ....  49*96  ....  49*09  ....  48*86 

N  14  ....   6*36      N  14  ....   8-30 

10  H  10  ....   4*65    7  H  7  ....   4*15  ....  5*14  ....  5*43 

11  O    88  ....     4000  8  O    64  ....     37*59 

Ci8NH»0O" ....  220  ....  100*00        C^NH^'O^  ....  169  ....  100*00 

In  the  mixtures  of  carbonic  acid  and  nitrogen  obtained  by  combiution,  Kane  found 
from  16'8  to  18*3  toI.  carbonic  add  to  1  vol.  N. 

According  to  II,  azolitmin  contains  2  At.  oxygen  more  than  orcein,  and  may  be 
derived  from  orcein  in  the  manner  shown  by  the  equation : 

C"H80<  +  NH»  +  80  =  CMNHW  +  4  HO, 

the  sbsorption  of  an  additional  quantity  of  oxygen  being  faToured  by  the  presence  of 
alkaline  carbonates  (Gerhardt,  Traiti,  3,  818).— According  to  Calculation  1,  whicfa 
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agrees  best  with  the  analyses  of  azolttmin  and  its  componnds,  axoUtmia  contains  1  At. 
oxygen  more  than  according  to  Kane's  formula  C'^NU^O'^,  and  3  At.  oxygen  more 
than  orcein,  according  to  Kane's  formula  for  that  substance. 

Azolltmiu  suspended  ia  water  through  which  chlorine  gas  is  passed 
yields  yellow  chlorasolitmin. 

It  is  sparingly  soluble  in  water. 

It  dissolves  readily  in  aqueous  ammonia  and  potAsh,  forming  the  blue 
of  litmus.  When  the  ammoniacal  solution  is  left  to  evaporate,  tho 
greater  part  of  the  ammonia  escapes;  the  residue  does  not  exhibit  a 
constant  composition.  Neither  does  the  absorption  of  ammoniacal  gas 
by  azolitmin  obey  any  regular  law. 

• 

Idtmtu  is  obtidned  from  the  same  lichens  that  yield  archil^  by  treating 
them  with  carbonate  of  potash  in  addition  to  ammonia.  —  30  grms.  of 
Xoceella  tifictoria :  {a)  mixed  with  5  grms.  of  carbonate  of  potash; 
(b)  with  2  grms.  of  slaked  lime;  (c)  unmixed, — were  moistened  during 
fourteen  days  with  urine  which  was  saturated  with  carbonate  of  ammonia 
and  the  mixture  stirred  several  times  every  day;  a  yielded  beautiful 
litmus;  b  and  c  yielded  archil.  — •  When  2  pts.  of  RocceUa  tinctoria  and 

I  pi  of  carbonate  of  potash  are  repeatedly  moistened  with  urine  which 
is  saturated  with  caroonate  of  ammonia  (pure  carbonate  of  ammonia 
exerts  the  same  action)^  the  mass  acquires  in  3  days  a  brown  or  dirty  red 
colour;  in  20  or  25  days^  a  purple-red;  in  80  days  a  blue  colour;  and 
in  40  days  yields  litmus  of  the  best  quality.  (G^lis^  J,  Pharm,  24,  277.) 
—  Litmus  (toumesol  en  pains)  is  prepared  in  Holland  from  Lecanora 
tartarea  and  Roecella  tinctoria  of  the  Canary  Isles,  the  coloured  mass 
obtained  as  above  being  thickened  with  chalk  or  gypsum.  The  colouring 
matter  contained  in  it  consists  chiefly  of  azolitmin. 

The  ammoniacal  solution  of  azolitmin  forms  with  the  salts  of  the 
heavy  metallic  oxides,  precipitates  which  are  red  or  blue,  according  to 
the  quantity  of  oxide  contained  in  them. 

Lead-^:ompound.  —  The  recently  precipitated  compound  has  a  beauti- 
ful violet  colour  but  turns  blue  after  drying  at  170"'. 

Kane. 

3  PbO 335-4  ....  60-39      2  PbO 222-8  ....  58-20  ....  59-38 

18  C     lOS-O  ....  19-44    14  C     840  ....  21-90  ....  19-08 

N     140  ....     2-52         N     140  ....  3-65 

10  tt    100  ....     1*80      6  H     60  ....  1-56  ....     2-00 

II  O     880  ....  15-85      7  O     560  ....  14-60 

C"NHMO",3PbO..  555-4  ....100-00    C"NPb08,PbO 3828  ....100-00 

Sulphuretted  hydrogen  converts  the  compound  into  a  black  powder, 
which  appears  to  be  a  compound  of  azolitmin  with  sulphide  of  lead, 
inasmuch  as  the  azolitmin  can  be  extracted  from  it  by  water  only  after 
long  boiling,  but  is  immediately  dissolved  out  by  potash  or  ammonia, 
whereas  azolitmin  is  more  soluble  in  water  containing  sulphuretted 
hydrogen  than  in  pure  water. 

Stannous  compound,  —  a.  Prepared  in  the  cold.  —  [The  method  is  not 
given.  L.]  Has  a  fine  violet  colour.  It  is  partially  decomposed  when 
dried  by  heat.     It  is  decolorised  by  boiling  with  water,  the  protoxide  of 
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tin  being  converted  into  binoxida  The  greenish  white  tomponnd  thin 
formed  qaickly  absorbs  oxygen  from  the  air,  and  forms  a  red  compound 
of  regenerated  azolitmln  with  stannic  oxide. 


18  C  . 
N. 
12H 
4  Sn. 
17  O 


Kane. 

108 

....    4bl*o4    •••■ 

....  20-85 

14 

....   2-77 

12 

»*..        M  O/      «••. 

....   2-84 

236 

....  46-64  .... 

....  46*99 

136 

....  26-88 

C»8KHi0O",4SnO....  506    ....  10000 

6.  Protochloride  of  tin  forms  with  an  ammoniacal  solution  of  azolit- 
mln, a  beautiful  violet  precipitate,  which  must  be  washed  and  then  dried 
at  100^. 

By  boiling  with  water  slightly  acidulated  with  hydrochloric  acid,  it  is 
converted  into  a  white  compound  of  leucazolitmin  with  stannic  oxide. 

Kane. 

18  C  108  ....  2903    .^ 29-45 

N 14  ....  3-76 

12  H 12  ....  3-22     3-55 

2Sn 118  ....  31-22 

15  O  120  ....  32-77     33*22 

C«NHWO",2SnO  +  2Aq    ....  372     ....  100-00 

Stannic  eanipound.  —  The  compound  of  leucazolitmin  with  stannic 
oxide  is  exposed  to  the  air  in  the  moist  state,  till  it  acquires  a  scarlet 
colour.  This  scarlet  compound  gives  off  2  At.  water  (4*5  per  cent.) 
at  140^ 


18  C  .. 

N  .. 
12  H  .. 
2Sii  .. 
17  O  .. 


Kane. 

108 

27-83  .... 

....  27-43 

14 

3-61 

12 

3-09  .... 

...   3-65 

118 

30-41  .... 

....  31-48 

136 

35-06 

C"NHMO",2SnO«  +  2Aq  ....  388     ....  10000 

[From  Gerhardt'g  formula  for  azolitmin,  it  is  impossible  to  deduce  any  formaUfor 
these  tiu-compoandfl.] 

Azolitmin  is  insoluble  in  alcohol. 


Ghlorazolitmin. 

Kane.    i\^.  Ann,   Ohm.  Fhyt.  2,  155;  Fharm,  Cmtr,  1841,  574. 

When  chlorine  is  passed  into  water  in  which  azolitmin  is  supended,  a 
yellow  substance  is  formed,  which  is  insoluble  in  water,  but  dissolves  in 
alcohol,  ether  and  alkalis,  and  is  precipitated  from  the  latter  in  its  originiJ 
state  by  acids. 


I. 

Ifi  p 

108-0  .... 

14-0  .... 

90  .... 

85-4  .... 

88-0  .... 

SP 

42-45 

5-50 

3-54 
13-92 
34-59 

ANIOUTMIN. 
II. 

...    84*0  •-•    41-80 

307 

Kane. 
....    42*94 

N  

9  H  

N  

6  H   

...     140  ....      6-88 
6-0  ....      2*95 

4-64 

CI 

CI  

...    35-4  ....     17-40 

....     14-32 

11  o  

8  0   

...     64-0  ....    31-47 

CWNCIH'O"  .... 

254-4  .... 

100-00 

CMNC1H«0»  . 

...  203-4  ....  100-00 

Leucazolitmin. 

KuHLMANN.    Ann.  Chim,  Phyn,  54,  291  ;  Pharm.  Cenir.  1834,  640. 
Kane.     iV.  Ann,  Ohim.  Phys,  2,  150;  Phaitn.  Cenir.  1841,  572. 
VoGEL.    J.  pr,  Chem,  16,  311. 

Produced  from  azolitmin  by  naecent  hydrogen,  but  cannot  be  prepared 
in  the  pure  state,  because  it  immediately  becomes  coloured  bj  taking  up 
oxygen  from  the  air. 

The  compound  of  leucazolUmin  with  stannic  oxide  is  produced  by  boil- 
ing the  compound  of  azolitmin  and  stannous  oxide  with  water  slightly 
acidulated  with  hydrochloric  acid.  White  or  slightly  yellowish  powder, 
which  by  exposure  to  the  air,  is  immediately  conyerted  into  the  scarlet 
compound  of  azolitmin  with  stannic  oxide.  (Kane.) 

When  tincture  of  litmus  is  mixed  in  a  bottle  completely  full,'with  a  few 
drops  of  sulphuretted  hydrogen  water,  it  is  decolorised,  but  on  exposure 
to  tbe  air,  the  liquid  regains  its  blue  colour.  (Yogel.)  Tincture  of  litmus 
which  had  been  kept  for  several  months  in  a  closed  bottle,  acquired  a 
reddish  yellowish  colour,  and  yielded  sulphuretted  hydrogen  (perhaps 
arising  from  decomposition  of  sulphates),  but  resumed  its  blue  colour  on 
exposure  to  the  air  (compare  Malaguti,  If,  Ann,  Chim,  Phys.  37,  206) • 
In  a  similar  manner,  tincture  of  litmus  is  decolorised  by  hydrosnlphate 
of  ammonia  or  by  protoxide  of  iron.  (Knhlmann.) 


Spaniolitmin. 

Kane.    iT.  Ann.  Chim.  Phys.  2,  140  j   AnfL  Pharm.  89,  60;  Pharm. 
Cenir.  1841,  570. 

From  atraviog,  rve. 

Sometimes  obtained  in  the  preparation  of  azolitmin.  As  there  is  no 
known  method  of  separating  these  two  bodies,  an  admixture  of  spanio- 
litmin in  azolitmin  is  recognised  by  the  combustion  yielding  more  than 
18  vol.  carbonic  acid  to  1  vol.  nitrogen;  if  the  substance  is  free  from 
nitrogen,  it  consists  of  spaniolitmin: 

Light  red. 

At  100*.  Kane. 

18  C  108  ....  44-44  43-93 

7H 7  ....  2-88  311 

16  O  128  ....  52-68  52-96 


CWH^QW    243    ....  100-00    ........  100-00 
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The  analysis  likewise  agrees  with  the  formula  C*^H^^O^,  aooordiog  to  wbieh 
spaniolitmin  should  be  formed  from  erythrolitmin  by  addition  of  11  O ;  but  this  formula 
does  not  agree  with  the  analysts  of  the  lead-compound.  Spaniolitmin  is  probably 
formed  from  asolitmin  by  abstraction  of  ammonia  and  addition  of  oxygen  (Kane) : 

CWNHWO"  -  NH3  +  50  =  CWH'OW. 

Spaniolitmin  dissolves  in  water  with  light  red  colour. 
Alkalis  tnm  it  blue;  the  ammonia-compoand  is  decomposed^  thoagh 
not  completely,  at  a  very  gentle  heat. 

Lead-compound  of  Spaniolitmin, — a.  Of  a  fine  yioi^i  coloar;  after 
dryings  it  gires  off  3*5  per  cent  of  water  at  121°. 

At  12  r.  Kane. 

5  PbO  559-8  ....  69-70    7000 

18  C  108-0  ....  13-47    12-63 

7  H  7-0  ....  0-87     1-09 

16  O  1280  ....  15-96     16'28 

CWH70W,5PbO ....  802-8    ....  10000    lOO'OO 

h.  In  an  ammoniacal  solution  of  spaniolitmin,  basic  acetate  of  lead 
forms  an  azure -coloured  precipitate  which  is  not  altered  by  excess  of 
ammonia.  Dried  at  82*^,  it  contains  5  per  cent.  (9  At)  of  water^  which 
escapes  at  121\ 


12  PbO    .... 

At  121*. 
1341-6 

•••• 

84-67    .... 
6-82     .... 
0-44     .... 

8-07  ..:. 

Kane. 
....     84-31 

18  C    

1080 

6-45 

7H    

7-0 

0-43 

16  O    

128-0 

CWH70W,12PbO 1584-6    ....  100*00    100-00 

Silver-compound,  -—  Of  a  fine  purple  colour.      Gradually  blackens 
when  exposed  to  light 

At  lOO"*.  Kane. 

3  kg 324    ....  54-82  5392 

18  C  108    ....  18-27  18-66 

7H 7     ....  1-18  1-61 

19  O 152    ....  25-73  25-81 

CWH70i«,3AgO 591     ....  10000    100-00 

Spaniolitmin  is  insoluble  in  alcohol  and  in  etfter. 


Alpha-orcein. 

Kane.    N.  Ann.  Chim.  Phys,  2, 27;  Ann,  Fharm.  39,  42;  Pharm.  Cenir, 
1841,  506. 

Orcein  prepared  from  archil  (p.  358)  is  very  often  mixed  with  alpha* 
orceiDi  of  which  however  the  archil  contains^  less  in  proportion  as  it  is 
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older.  Alpha-oroein  agrees  iu  all  respects  with  orcein  and  can  not  be 
distingaished  from  it  excepting  by  the  results  of  analysis.  [Ho#  is  it  to  b« 
srparated?    L.] 

Kane. 


18  C  108 

N 14 

10  H 10 

•  >■• 

■  •«• 

62-79  .... 
8-22 

23-18 

....  62-45 
....   600 

• 

5  0  ^    40 

CWNH»0» 172    c...  100-00 

Alpha-oreein  with  Lead-oxide.  —  An  ammoniacal  solution  of  alpha- 
orcein  mixed  with  neutral  acetate  of  lead  and  neutralised  with  acetic 
acid,  yields  a  purple  precipitate. 

At  200*.  Kane. 

3PbO 335-4  ....  6611  6613 

18  C  108-0  ....  21-28  21-29 

N  140  ....  2-76 

10  H  ^ 10-0  ....  1-97  2-21 

6  O  40-0  ....  7-88 

Ci»NH>«0*,3PbO  507-4    ....  100-00 


Erythroleiiit 

Kaue.     FhU.  Tram.  1840,  299;  iT.  Ann.  Chim.  Phjs.  2,  131 ;   Ann. 
Fharm.  39,  32;  Fharm.  Oentr.  1841,  568. 

PrtparatUm  (p.  364).  —  To  purifjr  the  product,  it  is  dissolved  in  ether, 
and  after  a  few  hours,  the  solution  is  decanted  and  the  ether  driven  off  by 
the  heat  of  the  water-bath. 

PropeHitB.  Semifluid  at  ordinary  temperatures,  perfectly  fluid 
At  38^. 

Kane. 

26  C  156    ...     74-28    73-24 

22  H 22     ....     10-47    1068 

4  O 32     ....     15-25    16-08 

C»H«0<  210    ....  100-00    100-00 

The  quantity  of  oxygen  varies  in  different  analyses,  but  the  ratio  of  the  carbcn  to 
the  hydrogen  is  constant. 

When  heated  it  decomposes  without  volatilising. 

It  is  nearly  insoluble  in  water,  but  imparts  to  that  liquid  the  red 
colour  of  onions. 

It  dissolves  in  ammonical  water  with  a  splendid  purple  colour  with- 
out a  trace  of  blue. 

With  metallic  oxides  it  forms  by  double  decomposition  beautiful 
violet  lakes;  in  the  lead-compound  dried  at  100%  the  organic  matter  has 
always  the  same  composition;  but  there  is  no  simple  stoichiometric 
relation  between  the  erythrolein  and  the  lead*oxide. 

Erythrolein  dissolves  in  alcohol  and  in  HfteVy  forming  solutions  of  a 
fine  red  colour. 

vor.  XII.  2  B 
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Erythrolitmin. 

Kane.    Fhil,  Trans.   1840,  301;   N.Ann.  ClUm.  Fhys.  2,  132;  A 
Fharm.  39,  53;  Pharm.  Cmtr.  1841,  568. 

Preparation  (p.  364).  It  must  be  heated  for  an  hour  or  two  to  110°,  in 
order  to  expel  the  ether  completely. 

PropeHie^.  Of  a  fine  and  pure  red  colour.  Separates  on  cooliug 
from  tiie  boiling  alcobolio  solution  in  small,  dark  red^  crystalline  grains 
destitute  of  lustre.     Gires  off  1  At.  water  at  100^ 

Kane. 


a. 

b. 

2GC 

156     .. 

..     55-12     .... 

....     5501     .. 

..     54-54 

23  11 

s<S       •...          o'lu       .... 

....       8-69    ....       8-10 

13  () 

104     .. 

36-75     .... 

....     36-30     .. 

..     37-36 

C26H2-'o»-  +  HO    ....  283     ....  100*00 10000     ....  10000 

a  was  dried  at  100*';  6  at  12 1"*. 

Ervtbrolitmin  suspeuded  in  water  is  converted  by  chlorine  gas  into  a 
yellowish  substance,  which  is  insoluble  in  water,  and  when  dried  at 
I00^  contains  o(^'5:i  p.  c.  C,  818  H,  and  6"85  0,  corresponding  to  the 
formula  C*-C1H"0^».  - 

Erythrolitmin  dissolves  very  sparingly  in  water,  forming  a  red 
solution. 

\Vith  ammonia  it  forms  a  blue  compound  insoluble  in  water,  which 
separates  when  the  aqueous  solution  is  mixed  with  a  small  quantity  of 
ammonia;  when  dried,  it  gives  off  ammonia  and  assumes  a  porple-ied 
colour.  —  Erythrolitmin  absorbs  dry  ammoniacal  gas,  with  rise  of  tem- 
perature and  loss  of  the  second  atom  of  water;  the  resulting  blue  com- 
pound contains  1  At.  ammonia,  half  of  which  goes  off  at  130  ,  leaving  ^ 
red-violet-black  substance  which  is  insoluble  in  alcohol,  immediately 
turns  red,  like  erythrolitmin,  when  treated  with  a  dilute  acid,  and  consists 
of  C**IP-0"-hiNH*.  [According  to  this,  the  atomic  weight  of  erythro- 
litmin should  be  doubled.     L.] 

Erythrolitmin  dissolves  with  blue  colour  in  strong  potash-ley. 

with  metallic  oxides  it  forms  lakes  of  a  fine  purple-red  colour. 

EnjthrolUinln  ivlth  Lead-oxide.  -=-  Erythrolitmin  is  boiled  with 
alcohol,  b!;sic  acetate  of  lead  added,  the  liquid  boiled  for  a  while,  and  the 
dark  red  precipitate  washed  and  dried  at  100^. 

Kane* 

2  PbO 223-6     ....     44-93     44-43 

26  C  156-0     ....     31-35     3080 

22  H  220     ....       4-42     4*78 

12  O  960     ....     19-30     19-99 

C-^H220»2PbO....  497-6     ....  100  00    10000 

Erythrolitmin  dissolves  abundantly  in  alcolwl,  and  a  solution  mturatod 
at  the  boiling  heat  deposits  part  of  it  in  the  crystalline  form  on  cooling. 
It  dissolves  very  sparingly  in  ether. 
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Conjugated  Compounds  of  Orein, 

4   ■ 

Orsellic  Acid. 

C"H«0«  =  C"H«0*,2C0«. 

SxENHouiB.    PhU.  Tram.  1848,  66;  Ann.  Pharm.  68,  61,  68.  — PAt/. 
Mag.  32,  300;  /.  pr.  Chem.  45,  180;  Pha9'm.  CtrUr.  1848,  3l6. 

AlpAa»oriettnu{lmrtf    Beta^aneiHnii^re,  AlpAa-ortelieiie  acid,  B^ta^omlU^e 
acid,  Acide  or^elliqtte. 

Formation,    Frodnoed  from  leoanorio  acid  by  boiling  with  water, 
alcohol,  or  alkalis: 

•      C«H"0"  +  2H0  -  2Ci«H«0«j 

from  erythrlo  acid,  simulianeoasly  with  picroerythrin,  when  the  baryta 
or  lime  salt  of  that  acid  is  boiled  with  water: 

C«HaO»  +  2H0  =  C^H»0"  +  C^WO^ ; 

from  evernic  acid,  simnltaneously  with  eyeminic  acid,  by  boiling  with 
baryta- water: 

CWflwO"  -  CWHW0«  +  CWH»0«5 

from  /3-orsellic  acid,  simultaneously  with  roccellin,  by  boiling  with  water 
or  alcohol: 

C«H»*0«  -  C^H^O"  +  C»8H707. 

In  these  reactions,  the  orsellic  acid  is  often  retol?ed  into  orcin  and  carbonic  acicl.' 

Preparation.  When  recently  precipitated  gelatinous  lecanoric  acid 
is  exactly  neutralised  with  baryta  or  lime  water,  and  boiled  till  the  whole 
is  clearly  dissolved,  the  lecanoric  acid  is  found  to  be  completely  converted 
into  ursellio  acid  ;  if  the  baryta  of  lime  Is  not  In  excess,  no  separation  of  carbonate 
takes  plHce.  The  cooled  solution  is  decomposed  by  hydrochloric  acid;  and 
the  resulting  gelatinous  precipitate  is  washed  with  water,  driki,  and  crys- 
tallised from  weak  alcohol. — In  like  manner,  orsellic  acid  may  be  obtained 
from  erythric,  evemic  or  beta-orsellio  acid. 

Properties.  Crystallises  from  water  or  alcohol  in  long,  white  needles 
arranged  in  stellate  groups.  Tastes  slightly  sour  and  bitter.  Reddens 
litmus  distinctly. 

Sfecnhouse. 

16  C 96    ....     57'15     67*95 

8  H 8     ....  -    4-76    517 

8  0 64     ....    38-09     36*88 


MiB-.^.i^hMM«Bi^ 


CMHW 168    ....  lOO'OO    loo^ao 

2  B  2 
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J)ecomposUi<mB.  1 .  Boiled  with  water,  it  gives  off  carbonic  acid,  and  Is 
quickly  converted  into  orcin,  which  is  deposited  from  the  concentrated 
solution  in  colourless  crystals: 

C»HH>»  =  C"H»0<  +  2C0=. 

2.  Baryta  or  lime-water  in  excess  acts  in  a  similar  manner,  with  sepa- 
ration of  carbonate;  the  oroin  thus  obtained  is  contaminated  with  a 
reddish  colouring  matter  difficult  to  separate.  —  8.  Chloride  of  lime 
imparts  to  it  a  transient  blue  colour. — 4.  The  ammoniacal  solution  3rields 
on  exposure  to  the  air,  a  colouring  matter  resembling  orcein. 

Oambinaiioru.  Orsellic  acid  dissolves  in  hot  water  more  readily  than 
lecanoric  acid  (p.  377). 

OrseUate  of  Baryta,  —  The  warm  alcoholic  solution  of  the  acid  is 
carefully  mixed  with  small  quantities  of  baryta-crystals,  the  acid  being 
left  slightly  in  excess,  and  the  solution  not  neutralised  completely  till  it 
has  been  evaporated.  The  syrup  thus  obtained  crystallises  on  cooling  In 
thin  prisms,  which  dissolve  very  readily  in  water  and  weak  alcohol;  so 
that  to  obtain  crystals,  the  aqueous  solutian  must  be  evaporated  in 
vacuo  to  a  syrup :  from  weak  alcohol,  long  four-sided  prisms  are  obtained, 
which  give  off  between  7  and  1 1  per  cent,  of  water  m  vacuo,  according 
to  the  strength  of  the  alcohol.     The  salt  decomposes  at  100°, 


BaO  

16  C   

76-6 

960 

70 

560 

....     oZ*45 
....    40*78     .. 
....       •  if/     .. 
....     23*80    .. 

Stenhoiue. 

31-87 

41*29 

7  H  - 

3-63 

7  O 

23*21 

C»«ff^BaO».... 

235*6 

....  10000    .. 

10000 

The  acid  dissolves  very  readily  in  aHoohol  whether  hot  or  cold. 


Orsellate  of  Methyl. 
c"H»o»  =  c*H'0,C"iro^ 

C.  ScHUUCK.  (1845.)  Ann.  Phaim.  54, 268;  Pharm.  C^iUr.  1845, 727. 
Btbnhouse.  Ann,  Pharm.  QB,  75. 
Streckbr.  Ann*  Pharm.  68,  111. 

Leeanorate  qf  Methyl,  Erythrait  ^fMtthyU 

Preparation,     Lecanoric  or  erythric  acid  is  boiled  for  several  hours 
with  strong  wood-spirit;  the  liquid  evaporated  to  dryness,  and  the  residue  * 
boiled  with  water;  the  filtrate  on  cooling  becomes  filled  with  needles 
having  a  silky  lustre. 

Prcperiiei,  Crystallises  from  wood-spirit  in  shining  crystals,  from 
water  in  silkjr  needles.  (Schunck.)  The  crystals  are  ffenemilv  flat- 
pointed  or  united  in  laminas.  (Stenhonse.)  Volatile  widiout  aecom« 
position. 


i 
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Schnncky  Steii]ioiise» 

from  leoanor,  ae.     from  erythrin. 


18  C 

108 
10 
64 

....  35*16  ... 

59*44 

10  H 

5-41  

5-61 

8  0 

36-67  

34-95 

C»HW0» .... 

182 

....  100-00  ... 

100-00  

10000 

The  componnd  dissolves  in  alkalis  and  is  precipitated  from  the 
solution  in  the  form  of  a  crystalline  mass. 

When  the  alkaline  solution  is  boiled,  wood-spirit  is  given  off  and  a 
carbonate  of  the  alkali  is  produced.  TSchnnck.)  Exhibits  with  reagent* 
the  same  characters  as  orsellate  of  ethyl.  (Schnnck^  Stenhonse.) 

It  dissolves  in  water  more  readily  than  orsellate  of  ethyl;  the  excess 
of  the  orsellate  of  methyl  melts  in  boiling  water,  forming  oily  drops* 
(Schnnck.) 


Orsellate  of  Ethyl. 

C»H'»0«  =  C*H»0,C"H'0'. 

Hbeben.    (1830.)    iSeAt9.  59,  341 . 

LiEBio.    Po^^.  21,32. 

Kake.    Fkil.  Trans.  1840,  237,  279;   J^.  Ann,  Chim.  Phy$.  2,514; 

Ann.  Fharm.  39,  32,  76;  FJiarm.  Centr.  1841,  563. 
ScuuNCK.    Ann.  Fharm,  41,  160;   54,  265. — Fhil  Mag.  /.  29.  261; 

Ann,  Fkami.  61,  72;  J.pr,  Chem,  38,  456;  Pharm.  Ckntr.  1845,725. 
RocHLEDBR  &  Heldt.    Ann,  Fkai^m,  48,  5. 
St£2ihou8E.    Ann,  Fharm,  68,  74. 
Streckbk.    Ann,  FJiarm,  68, 1 1 1 . 

Pseuderythrin  (Heeren),  Erythrin  (Kane),  Leeanorie  ether  (Rochleder  Sc  Heldt)« 
Erythric  ether  (Schancki  Stenhonse),  Oreeilhmneeter, 

Formation.  By  boiling  orsellic,  lecanoric,  erythric  or  /S-orsellic  acid 
with  alcohol.  By  treating  an  alcoholic  solution  of  lecanoric  acid  with  hydrochloric 
or  sulphuric  acid.  (Rochleder  &  Heldt.) 

F reparation,  1.  a,  Roccella  tirutoria  is  repeatedly  boiled  with  alcohol; 
the  filtered  extract  is  mixed  with  twice  its  volume  of  cold  water,  whereby 
a  mixture  of  roccellin  and  chlorophyll  is  precipitated;  the  liquid  is  then 
heated  to  the  boiling  point;  powdered  chalk  is  added  till  the  precipitate 
aggregates  in  white  flakes  easy  to  separate  by  filtration;  j^nd  the  liauid 
is  filtered  as  quickly  as  possible.  The  filtrate  does  not  become  turbid  on 
cooling;  neither  does  it  deposit  any  spongy  sediment  till  after  some  days. 
If  the  liquid  decanted  therefrom,  and  the  residue  containing  the  sediment, 
be  heated  to  the  boiling  point  and  quickly  filtered,  the  liquid,  on  cooling, 
first  becomes  turbid,  and  afterwards  deposits  crystalline  laminae  of  orsellate 
of  ethyl,  the  turbidity  then  disappearing.  The  crystals  are  purified  by 
rocrystallisation  from  alcohol,  with  addition  of  animal  charcoal.  (Heeren.) 
—  6.  The  finely  chopped  lichens  are  repeatedly  exhaustedwith  alcohol  at  a 
temperature  just  below  its  boiling  point,  the  mixture  being  each  time 
heated  in  a  retort  for  sereral  hours.     The  united  liquids  are  then  distilled 
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to  dryuesa  over  the  water-bath;  the  yellowish  residae  is  boiled  for  a  few 
minutes  with  water^  the  hot  liquid  filtered  as  quickly  as  possible^  and  the 
residue  boiled  a  few  times  more  with  water. — The  aqueous  solution,  on  cool- 
ing, deposits  orsellate  of  ethyl  in  lamiuse  resembling  boraoic  acid,  wfaicli, 
if  the  liquid  has  been  boiled  and  filtered  quickly,  often  cause  it  to  solidify 
completely;  the  brown  mother-liquor  evaporated  over  the  water-batti 
yields  atnarythrin  in  the  form  of  a  semi-fluid  extract.  (Kane.)  —  c.  The 
powder  of  various  kinds  of  Lecanora  or  Variolaria  is  boiled  with  alcohol, 
the  liquid  evaporated  to  dryness,  and  the  residue  exhausted  with  boiling 
water,  which  on  cooling  deposits  shining  laminae  or  needles.  (Schunck.) 
*—  2.  Lecahoric  acid,  e.  g,,  the  crude  acid  precipitated  by  hydrochloric 
acid  and  dried,  is  boiled  for  6  or  8  hours  with  strong  alcohol;  the  solution 
evaporated  over  the  water-bath  till  nearlv  all  the  alcohol  is  expelled ; 
the  residue  boiled  with  water;  and  the  liquid  filtered.  On  cooling  it 
deposits  crystals,  which  are  coloured  yellow  by  an  adhering  resin,  bat 
may  be  decolorised  by  repeated  solution  and  boiling  with  animal  char- 
coal. CSchunck,  Stenhouse.)  Schunck  evaporates  the  alcoholic  liquid  to 
complete  dryness ;  Stenhouse,  on  the  other  hand,  finds  that  the  evapora- 
tion causes  decomposition  of  the  ether,  a  resinous  substance  being  formed. 
In  the  mother-liquor,  Schunck  found  a  large  quantity  of  orcin;  for 
purification,  he  boils  the  coloured  crystals  with  a  quantity  of  water  not 
sufficient  to  dissolve  them  ;  the  undissolved  portion  then  melts  into  oily 
drops  which  retain  the  impurity.  —  3.  Erythrio  or  ^orsellic  acid  is 
boiled  with  alcohol^  the  process  being  conducted  as  in  2.  (Stenhouse.) 
The  alcoholic  solution  of  erythric  aeid  is  boiled  for  some  time  and  water 
added;  orsellate  of  ethyl  then  separates  gradually  in  needles.  —  4.  Hydro- 
ehlorio  acid  gas  is  passed  to  saturation  into  an  alcoholic  solution  of 
lecanorio  acid  saturated  at  the  boiling  heat;  the  liquid  heated  in  the 
water-bath  till  the  greater  part  of  the  hydrochloric  acid  is  expelled;  and 
the  residue  washed  with  water,  which  precipitates  a  black-green  resinous 
substance.  This  'precipitate  is  boiled  with  water  as  long  as  any  thing 
dissolves,  and  the  liquid  is  filtered  at  the  boiling  heat  The  filtrate 
deposits  yellowish  crystals  which  must  be  recrystallised  from  alcohol. 
(Rochleder  &  Heldt.) 

J^ropertie$.  Snow-white,  very  thin  lamina)  or  long  needles.  (Heeren.) 
Flat  needle-shaped  or  laminar  crystals.  (Stenhouse.)  Laminse  or  needles. 
The  ether  prepared  by  (2)  crystallised  in  prisms  when  its  alcoholic  solution  «raa  left  to 
evaporate.  (Schunck.)  Shining  crystalline  lamime.  (Rochleder  &  Heldt.)  — 
Melts  at  a  temperature  a  little  above  1 20°,  forming  a  colourless  oil  which  on 
cooling  forms  a  laminar  crystalline  mass.  (Heeren.)  Melts  at  104°.  (Kane.) 
When  boiled  with  a  quantity  of  water  not  sufficient  to  dissolve  it,  it  melts 
into  a  heavy  oil  which  solidifies  in  the  crystalline  form  on  cooling. 
(Heeren,  Schunck.)  The  ether  (prepared  by  2,)  melts  when  heated  in  a 
glass  tube,  and  distils  almost  completely  in  the  form  of  a  liquid  which 
isoon  crystallises.  (Schunck.)  It  is  tasteless  at  first,  but  produces  a  burn- 
ing sensation  on  the  tongue  when  chewed  for  some  time.  Its  solutions 
are  neutral.  (Schunck,  preparation  2.) 


20  C 

12  H    

120 

....       6l*«d 

•  •..          O   XA       ... 

....    32*6S 

Liebig.          Kaos. 

60*00    ....    60*3S 

6*S2    ....      6*25 

•  0 

64 

33-68    ....    33*42 

C«»H»0> 

.....  196 

....  100*00    ... 

100-00    ....  100-00 

ORSELLATB  OF  BTHTL.  375 

Schunck.  Stenhonse.  Rochleder 

a,  b.  c.  a.  b.      &  Heliit. 

20  C  120  ....  60-8J  ....     60-69....     60  68....     61-19....     60-80....     60*80 

12  H  12  ....     6-23  ....       6-20  ....       6  13    ...       6-20    ...       6-23  ....       638 

8  0   61  ...  ,':2  94  ....     33-11   ....     33-19  ....     32  61  ....     32-97  ....     32-82 

C»H»=08    ....  196  ....10000  ....   100-00  ....  100-00  ....  lOO'OO  ....   100*00  ....   lOO'OO 

Liebi|(  &  Kane  itQ»l?sed  the  ether  prepared  by  (1);  Schunck's  analysis  a  was  made 
with  the  product  obtained  by  (1)  ;  b  with  that  prepared  (2)  ;  e  with  the  product  obtained 
from  erythric  acid.  Stenhouse's  analysis  a  was  made  with  the  product  ubtaincil  by  2  ; 
d  with  that  from  j3-orsellic  acid ;  Rochleder  &  Ileldt  analysed  the  ether  prepared  by  i . 

Decompositions,  1.  Orsellic  ether  heated  on  pUtiatimfoil  melts  into 
an  oil,  and  gives  off  thick  suffocating  vapours.  —  2.  It  dissolvefi  in  warm 
nitric  acid^  and  the  liquid,  if  strongly  heated,  gives  off  yelluwi«:h  red 
vapours, and  is  afterwards  foun4  to  contain  oxalicacid.  (Scliuuck.)  —  The 
ether  dissolves  in  fuming  nitric  acid,  forming  a  dark  hlood-red  liquid  from 
which  it  is  precipitated  by  water  in  its  original  state.  (Marx,  t:^ihu\ 
60, 127.)  — 3..  It  dissolves  in  oil  of  vitriol,  and  the  solution  when  heated, 
assumes  a  dark  brown  colour,  gives  off  sulphurous  acid,  and  deposits 
hrown  flakes  on  being  mixed  with  water.  The  cold  alkaline  solution 
becomes  brown  when  exposed  to  the  air.  (Ueeren,  Kane,  Schunck.) 
Whe^  the  ether  is  heated  with  alkalis  or  baryta -water,  alcohol  distil$ 
over,  and  the  residue  contains  orcin  and  carbonic  acid.  (Schunck.)  Thp 
ammoniacal  solution  becomes  red  by  absorption  of  oxygen.  (Heeren, 
Kane,  Schanck.)  —  6.  The  aqueous  or  alkaline  solution  instantly  reduces 
a  solution  of  gold  hot  a  silver-solution  is  not  reduced  by  it  till  boiled  with 
ammonia,  a  metallic  speculum  being  then  formed  and  the  solution  turn- 
ing red.  (Schunck.) 

Comhinaiions.  Orsellic  ether  dissolves  very  sparingly  in  cold, 
abundantly  in  hot  water,  crystallising  in  shining  laminsB  as  it  cools. 

It  dissolves  in  cold  caustic  alkalis  and  their  carbonates,  in  baryta- 
water  and  in  lime-water,  and  is  precipitated  without  alteration  by  acidij. 
It  dissolves  in  ammonia  without  decomposition,  if  kept  from  contact  with 
the  air,  and  crystallises  in  slender  needles  when  evaporated. 

A  solution  of  orsellic  ether  in  the  smallest  possible  quantity  of 
ammonia  forms  with  nitrate  or  acetate  of  lead  an  abundant  white  pre- 
cipitate (Kane);  it  precipitates  basic  acetate  of  lead,  but  not  the  neutral 
acetate  of  lead. 

Kane. 

7  PbO 782-6  ....     79-97     80-511 

20  C  120  0  ....     12-26  ■  1173 

12  H 120  ....       1-23    1-32 

8  O 64-0  ....       6-54     636 

C«H»«0»,7PbO 978-6     ....  10000     10000 

The  ammoniacal  solution  of  the  ether  precipitates  nitrate  of  silver. 
(Compare  deconopositioa  2.) 

Orsellic  ether  dissolves  very  readily  in  alcohol  and  ether,  but  not  in 
acetic  acid. 
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Appe)idix  io  OrseUate  of  Ethyh 

Amarythrin.    C«H"0^  ? 

Kane.     PhtL  Tram.  1840,  282;  N.  Ann,  Chim.  Phfs. 

Produced  when  a  eolation  of  orsellic  ether  in  boiling  water  is  exposed 
to  the  air  for  a  considerable  time. 

Preparation  (p.  374). 

Properties.  Brown  semifluid  extract,  wldcb  does  not  give  off  all  its 
water  till  raised  to  a  temperature  at  which  it  begins  to  decompose.  Has 
a  peculiar  sweet  and  bitter  taste.    Smells  like  caramel. 

In  contact  with  the  air,  it  is  quickly  converted  into  telerjthrin. 

It  dissolves  readily  in  water,  forming  a  brown  solution,  which  yields, 
with  heavy  metallic  salts,  red-brown  precipitates  of  constant  com- 
position. 

The  lead-compound,  which  is  obtained  (a)  by  precipitating  the 
aqueous  solution  with  nitrate  of  lead,  and  the  precipitate  \b)  produced 
on  neutralising  the  liquid  filtered  from  a,  have  the  same  composition. 

a.  6. 

2  PbO 223-6  ....  46-42  «  4562  ....  45*90 

22  C 132-0  ....  27-41  27*46  ....  27-13 

14  H 14-0  ....  2-91  2-96  ....  2-72 

14  0 112-0  ....  23-26  23-96  ....  24-25 

C?5H"0",2PbO  ....  481-6    ....  10000    100-00    ....  10000 

Amarythrin  dissolves  sparingly  in  alcohol,  bat  is  insoluble  in  ether» 


Telerythrin.    C«ff^»  i 

Kane.    P/dl.  li-ans.  ISiO,  2S3 ;  N.  Ann.  Chim.  Phys.  2,  19;   Ann. 
Pharm.  39,  36  j  Phann.  Cetitr.  1841,  564. 

A  concentrated  aqueous  solution  of  amarythrin  exposed  to  the  air 
for  several  months,  changes  into  a  brownish  crystallo-grannlar  mass, 
which,  when  freed  from  adhering  amarytliriu  by  hot  alcoholj  becomes 
nearly  white.  Has  a  sweetish  bitter  taste.  Nentral.  After  drying  in 
(he  air,  it  does  not  give  off  any  water  when  heated. 

Kane. 

22  C  132    ....    43-70    44-45 

10  H 10    ....      3-31     3-72 

20  O  160  ....  52-99  51-83 

C»HW0» 302  ....  100-00  100-00 
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The  ammottiaoal  solution  changes  on  exposnre  to  the  (ur  leaa  <|uickl3r 
than  that  of  erythric  acid,  but  ultimately  assumes  a  dark  wine-red 
colour. 

Telerythrin  dissolves  very  readily  iu  water.  The  solution  forms 
nearly  white  precipitates  with  the  salts  of  the  heavy  metals.  The  preci- 
pitate formed  with  basic  acetate  of  Icad^  has,  after  drying  at  1 00"^,  the 
composition  C«H'0",5rbO. 

It  dissolves  sparingly  in  alcohol,  but  is  insoluble  in  elher* 


Lecanoric  Acid. 

ScHUKCK.     (1842.)     Phil.  Mag.  J.  20,  495;  Ann.  FIuDtn.  41,  157; 

Fharm.  Centr.  1842,  \BO.—Ann,  Fhai-m.  54,  261;  Fharm.  Ctntr. 

1845,  721.— ^nai.  PAam.  61,  72,'-Fhil,  Mag.  J.  33,  257. 
RocHLBDER  &  Heldt.     Ann.  Fharm.  48,  2. — Fharm,  Ckntr.  1844,  49. 
Stenhouse.     Phil.  Trans.  1848,  64;  Ann.  Phaym.  68,  59;  Fharm,  Centr. 

3848,316. 
Strbcker.    A7m.  Fhami.  68,  112;  Fharm.  Cenir,  1849, 119. 
Gerhabdt.     Comiyt.  chim.  1849,  128. 

Aipka-orseJIic  acidy  L^canorin. 

Sourcei.     In  various  lichens  of  the  genera  Lecanora,  Variolaria^  &c. 

Preparation.  1.  The  finely  divided  plants  are  exhausted  with  ether 
in  a  displacement  apparatus;  the  ether  distilled  off;  and  the  greyish 
yellow  residue  washed  in  a  large  funnel  with  cold  ether,  as  long  as  the 
ether  is  coloured  by  it,  then  boiled  with  water  to  remove  the  orsellate 
of  ethyl  which  has  been  formed,  and  recrystallised  from  warm  alcohol. — 
If  the  acid  thus  obtained  is  contaminated  with  parellic  acid,  the  mixture 
must  be  treated  with  baryta-water,  the  dissolved  lecanorate  of  baryta 
filtered  from  the  insoluble  parellate,  and  the  solution  decomposed  with 
hydrochloric  acid.  (Schunck.)  —  2.  Evema  PrunastH  is  covered  with  a 
mixture  of  ammonia  and  by  dm  ted  alcohol  in  a  vessel  which  can  be  closed; 
and  the  liquid  after  a  few  minutes  is  strained  through  a  cloth,  washed 
with  \  its  bulk  of  water  aud  neutralised  with  noetic  acid.  The  acid  is 
then  precipitated  in  green  flakes,  which  are  washed  with  cold  water  by 
decantation,  dried  at  100%  and  crystallised  from  a  small  quantity  of 

boiling  alcohol.  The  precipitate  is  sometimes  cont&minated  with  a  body  iosolnble  in 
ether,  to  remoTe  which,  it  must  be  digested  in  ether  and  the  ether  distilled  from  the 
filtrate.  (Rochleder  &  Heldt.)  —  3.  Chopped  EocceUa  tinctotna  is 
macerated  for  a  few  hours  with  a  considerable  quantity  of  water;  an 
excess  of  slaked  lime  added;  the  whole  well  stirred  round,  and  left  to 
settle;  and  the  clear  pale  yellow  liquid  decanted  and  filtered.  The 
residue  is  mixed  with  half  its  weight  of  water,  the  liquid  expressed  after 
a  quarter  of  an  hour,  and  both  extracts  supersaturated  with  hydrochloric 
acid;  and  the  white  gelatinous  precipitate  is  washed  by  decantation, 
collected  on  linen,  immediately  dried  on  a  plate  of  gypsum,  and  dissolved 
in  warm  (not  boiling)  alcohol,  whence  the  acid  crystallises  on  cooling. 

•  «  2C«H»0«  -  2HO. 


378    PRIMARY  NUCLEUS  CMHW;  OXYOBN-NUCLGUS  CWH»0». 

If  the  firat  orjatallisation  w  not  qaite  coloarless,  it  muat  be  Mdinolyed 
and  digested  with  animal  oharcou.  —  Leeanorio  aeid  eannot  be  adrmn-' 
tageously  prepared  by  boiling  with  water,  inasmuch  as  a  large  portion 
of  it  is  thereby  decomposed,  and  the  resulting  acid,  even  after  repeated 
crystallisation  from  alcohol,  is  not  quite  free  from  a  resinons  and  a  fattj 
snostance,  from  which  it  can  be  freed  only  by  treatment  with  lime  or 
baryta- water.     (Stenhouse.) 

Fropertiet,     White  needles  united  in  radiating  groups.     Inodorous 
and  tasteless.     Reddens  litmus. 


32  C 

14  H 

192 

14 

112 

. ..     60-37     ... 
....       4-40     ... 

.....    35-23    ... 

iScbanck. 

5990     ....     59-92 

4-57     ....       4-60 

35-53     ....     35*48 

Rochleder     < 
&  UeldL     ' 

....         U*l*4d         .... 

4*40     .... 

....        vO*  Id        .... 

Stenhoose, 

60-59 
5*00 

14  O  ....: 

34-41 

C«H"0"  .... 

318 

....  10000     ... 

100  00     ....  10000 

....  J 0000     .... 

10000 

According  to  Schunck.  it  ii  C-^HSQ";  according  to  Stenhouse,  C»H>«0*j 
Gerhardt  gave  the  formula  C^*U"0'^,  which  explains  the  conTersioo  into  orsellic  acid. 

* 

Decompo$Uiom,  I.  By  dry  distillation  the  acid  yields  a  viscid  distil- 
late which  soon  solidifies  into  a  radiating  mass  of  orcin  and  leaves  a 
small  quantity  of  charcoal.  (Schunck,  Rochleder  &  Heldt,  Stenhouse.) 
Heated  on  platinum -foil,  it  burns  with  a  yellow  flame  without  leaving 
any  residue.  (Stenhouse.) — 2.  Boiled  with  water  it  yields  orsellic 
acid,  which  by  continued  boiling  is  converted  into  orcin.  (Schunck^ 
Rochleder  &  Heldt,  Strecker)  : 

C«H»*0»*  +  2H0  »  2C»«H'*0% 

The  acid  boiled  with  alcohol  yields  orsellate  of  ethyl.  —  3.  By  continued 
boiling  with  potash,  ammonia,  baryta  or  lime-water,  it  yields  orcin  and 
a  carbonate  of  the  alkali  (Schunck,  Rochleder  &  Heldt);  it  yields  in  the 
flrst  iustanco  orsellic  acid,  which,  by  further  decomposition,  is  resolved 
into  carbonic  acid  and  orcin.  (Stenhouse,  Strecker.)  —  4.  AVhen  moistened 
with  dilute  sulphuric  acid  and  left  in  a  warm  place,  it  is  completely 
converted  into  orcin.  (Schunck.)  —  5.  When  boiled  with  nitric  acid, 
it  emits  red  fumes  and  the  resulting  syrup  contains  a  large  quantity  of 
oxalic  acid.  (Schunck,  Rochleder  &,  Heldt.)  —  6.  With  chloride  of  lime, 
it  immediately  assumes  a  deep  red  colour,  which  however  quickly 
changes  to  brown  and  yellow,  and  completely  disappears,  if  the  chloride 
of  lime  has  been  added  in  excess.  In  this  reaclion,  a  dark  green  substance  is 
also  formed  by  oxidation  of  the  lecanoric  bcid. — Ihe  colouring  is  produced,  even  when 
a  dilute  solution  of  chloride  of  lime  is  poured  into  an  nlcohoHc  or  alkaline  extract  of 

the  lichens 7.    The    solution  of   lecanoric   acid  in  caustic  ammonia 

assumes  on  exposure  to  the  air  a  splendid  red  colour,  nltimately  changing 
to  purple-red.  (Schunck,  Rochleder  &  Heldt,  Stenhouse.)  —  8.  The  am- 
moniacal  solution  forms  with  nitrate  of  silver  a  white  precipitate  which 
is  reduced  when  heated,  with  formation  of  a  metallic  speculum.  The  solu- 
tion of  the  acid  in  potash  reduces  terchloride  of  gold  with  the  aid  of  heat. 
(Schunck.) 

Ckmbi/nationM.  Lecanoric  acid  diasolvei  in  2500  pts.  of  boiling 
water  and  separates  in  crystals  on  cooling.  Th«  gelatinous  aoid 
separated  from  the  salts  contains  1  At.  water  intimately  combined^ 
which  escapes  after  several  hours  heating  to  110^.    (Schunck.) 


LBGAMOKIO  ACID.  8^9 

It  neutralises  alkalis  and  forms  with  them  soluble  crystallisablo  salts; 
it  expels  carbonic  acid  from  alkaline  carbonates.     (Schunck^  Stenhouse.) 

Lecanorate  of  Baryta,  —  When  the  acid  is  dissolved  in  a  very  slight 
excess  of  baryta-water,  carbonic  acid  passed  through  the  liquid,  the 
j^olution  filtered;  and  the  precipitate,  consisting  of  carbonate  and  lecano- 
rate of  baryta,  exhausted  with  hot  alcohol,  the  solution  on  cooling  deposits 
shining  slender  needles  united  iu  stars.  (Stenhouse.)  In  the  solution 
of  the  acid  in  baryta-water,  alcohol  produces  a  yellow  jelly  which  is  not 
decomposed  by  boiling  with  the  alcoholic  liquid,  and  afterwards  dissolves 
completely  in  water.     (Schunck.) 

CryataUiaed.  Stenhouse. 

BaO  76-6     ...  19-7:*  l»-49 

32  C   192*0     ....  49  »7  49-27 

13  H  130     ....  3-37  3-81 

13  O  1040     ....  2703  27*43 

C82Hi3BaO»*  385-6     ....   10000     lOO'OO 

The  acid  acts  with  lime-water  in  the  same  manner  as  with  baryta- 
water.  (Schunck.)  The  ammoniacal  solution  forms  with  chloride  of 
calcium  a  gelatinous  precipitate  sparingly  soluble  in  water  and  in 
alcohol . 

Lecanorate  of  Lead.  — When  solutions  of  lecanoric  acid  and  neutral 
acetate  of  lead  are  mixed  at  the  boiling  heat,  a  white  precipitate  is 
formed  which  is  somewhat  soluble  in  alcohol,  and  after  washing  with 
alcohol,  contains  37*7  p.  c.  carbon  and  2*75  p.  c.  hydrogen.  (Rochleder 
&  Heldt.)  [It  appears  to  contain  or»ellate  of  leud.  (Gethardt,  jTV.  3,  800.)]  Au 
alcoholic  solution  of  lecanoric  acid  dues  not  precipitate  neutral  acetate 
of  lead.  (Schunck.)  It  precipitates  the  baisic  acetate  of  lead  but  not 
the  neutral  acetate.     (Stenhouse.) 

An  alcoholic  solution  of  lecanoric  acid  is  colonred  dark  purple  red 
by  a  drop  oi  ferric  hydrochlorate;  water  added  to  the  liquid  throws 
down  a  light  purple  precipitate.  Ferrous  salts  mixed  with  a  large 
quantity  of  lecanoric  acid  are  not  precipitated  by  ammonia  in  the  cold; 
but  on  boiling  the  dark  yellow  liquid,  a  brown  precipitate  of  ferric 
lecanorate  is  produced.     (Scliunck.) 

The  alcoholic  solution  of  the  acid  added  to  an  alcoholic  solution  of 
cupric  acetate^  produces  after  a  while  a  light  apple-green  precipitate.  It 
does  not  precipitate  mercuric  chloride,  nitrate  of  silver  or  chloride  of  gold. 
(Schunck.)  With  ammonio-nitrate  of  silver,  it  forms  a  precipitate 
which  soon  decomposes.     (Stenhouse.) 

Lecanoric  acid  dissolves  in  boiling  acetic  acid  more  readily  than 
in  boiling  water,  and  crystallises  in  slender  needles  on  cooling. 

It  dissolves  in  150  pts.  of  80  per  cent,  alcohol  at  1 5*5^^  and  in  45  pts. 
of  boiling  alcohol,  forming  orsellate  of  ethyl;  it  dissolves  in  80  pts.  of 
ether  at  15*5.     (Schunck.) 


380    PRIMARY  NUCLEUS  C^«H»:  OXTGEN-NUCLEUS  C^BH^. 

Ficroeryilirm. 

CP*H"0"  =  C"H'0',C«H*0'.* 

Heeben.     (1830.)    Schw.  59,  325. 

Schukcb:.    FhU.  Mag.  J.  29,  261;  J.  pr.  Chem,  SB,  449;  Ann.  Pkarm. 

61,  75.— Phil.  Mag.  J.  33,  253. 
Stemhoitsb.    FhU.  Tram.  1848,  75.  —  Ann.  Pharm.  68,76. 
Streokbr.    Ann,  Pharm.  68,  110. 
Laurent.    Ccmpt.  rend,  31,  355. 

£r$rjncrtii.-~Prepared  by  Heeren  in  the  impare  state  as  Erpthrin-Mier. 

FormaHon.    By  boiling  erythric  acid  witb  water: 

e«OH»o»>  +  2HO  =  C2<H»<^0»  +  CWRSO*. 
Heeren  considers  the  presence  of  alkalis  to  be  necessary. 

• 

Preparation.  I.  When  erythric  acid  is  treated  for  a  short  time 
with  boding  water,  and  tho  liauid  evaporated,  a  brown^  glutinous,  bitter- 
sweet mass  is  obtained,  wbicu  gradually  becomes  crystalline,  and  aflter 
washing  with  water,  yields  pure  wbite  picroerythrin.  (Schunck.)  — 
2.  Erythric  acid  is  neutralised  with  baryta- water  or  lime-water,  the 
liquid  boiled  for  some  time,  and  the  resulting  orsellic  acid  separated  by 
hydrochloric  acid;  the  mother-liquor,  after  being  considerably  concen- 
trated by  evaporation,  yields  in  the  cold,  after  a  few  days,  yellowbh 
crystals  of  picroerythrin,  which  are  washed  with  cold  water,  and  recrys- 
tallised  from  hot  water.  (Stenhouse.)  —  3.  The  light  brown  mother- 
liquor  obtained  in  tho  preparation  of  erythric  acid  (p.  382,  2)  yields 
when  evaporated,  a  gummy  residue  having  a  bitter-sweet  taste.  On 
treating  this  residue  with  cold  water,  a  light  brown  crystalline  mass  is 
left,  which  is  to  be  washed  with  cold  and  dissolved  in  boiling  water  con- 
taining a  little  animal  charcoal;  the  solution,  filtered  from  tho  charcoal, 
yields  after  evaporation,  yellowish  crystalline  picroerythrin,  which 
becomes  white  when  washed  with  cold  water.     (Schunck.) 

Properties.  Long  colourless  needles  arranged  in  stellate  groups  (Sten- 
house); white  crystalline  mass  (Schunck).  Has  a  peculiar  sweet  and 
strongly  bitter  taste.    (Schunck.)    Reddens  litmus  slightly.    (Schunck.) 


According    to    Gerhardt,  it   is    C^H^O^*,   which  requires  54*8    p.c.    carbon 
(2Vfli«,  3,  794). 

Decompositions.    1.  Tho  compound  melts  when  heated  in  a  glass  tube 
and  yields  a  sublimate  of  orcin.     It  bnms  with  a  bright  flame  and  with- 
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out  residae.  (Schanck.)  —  2.  Picroerjthrin  is  not  altered  by  boiliag 
with  water  (Scbunck);  only  a  very  small  quantity  of  orcin  (and  perhaps 
also  of  erythroglucin^  was  formed  after  36  hoard\boiiing.  (Stenhoase.)  -— 
d.  Boiled  with  excess  of  alkali,  baryta  or  lime,  it  yields  orcio,  eryth- 
roglucin  and  carbonic  acid.  (Stenhonse,  Schunck,  Phil,  Mag,  </• 
33,  253); 

C«H>«0"  +  2H0  »  C"H^"(>*  +  C8HW08  +  2CO:. 

4.  The  ammoniacal  solution  qnickly  turns  red  on  exposure  to  the  air. 
(Hceren,  Kane,  Scbunck,  Stenhouse.)  —  5.  With  chloride  of  lime  it 
produces  a  blood-red  colour,  which  quickly  changes  to  brown  and 
yellow.  (Stenhouse.)  —  6.  Boiled  with  nitric  acid,  it  is  decomposed, 
with  formation  of  nitrous  acid.  —  7.  It  dissolves  in  oil  of  vitriol,  and  the 
solution  gives  off  sulphurous  acid  when  heated.  (Sohunck.)  —  8.  Nitrate 
of  silver  is  not  precipitated  by  the  aqueous  solution,  and  on  boiling  the 
liquid,  the  glass  becomes  covered  with  a  silver  speculum.  Solution  of 
gold  boiled  with  picroerythrin,  is  decomposed,  the  gold  being  separated 
in  metallic  scales,  or,  if  potash  be  added,  in  the  form  of  a  black  powder. 
(Schunck.) 

Combinations.  1.  Picroerythrin  dissolves  sparingly  in  cold,  readily 
in  hot  water. 

The  alcoholic  solution  imparts  a  deep  purple-red  colour  to  ferric 
salts;  but  the  colour  is  destroyed  by  ammonia  which  completely  preci- 
pitates the  ferric  oxide. 

With  aqaeoQS  picroerythrin  and  neutral  acetate  of  lead,  Schnnck  obtained  no 
precipitate ;  but  the  basic  acetate  yielded  a  precipitate  containing  C8*94  p.  c.  oxide  of 
lead.  Stenhouse  could  not  ia  any  way  obtain  a  lead<*eompound  of  constant 
composition. 

Picroerythrin  dissolves  in  alcohol  and  in  ether.  It  does  not  yield  any 
compound  ether  by  boiling  with  alcohol.     (Sch nnck . ) 


Erythric  Acid.    C*«H«0^» 

pR.  Nees  V.  EsBNBECK.     (1829.)    JBr,  Arch.  16,  135. 

Hberen.    Schw.  59,  313. 

Kane.    FhU.  IPrans.  1840,  277;   2^.  Ann.  Chim.  Fhys,  2,  11;   Ann. 

Pharm.  39,  31. 
ScHTTNCK.    Phil.  Mag.  J.  29,  261;  J.  pr,   Chem.  38,  449;  Ann.  Pharm. 

61,  64. 
Stenhouse.    Phil.  TmnB.  1840,  72;  Ann.  Pharm.  68,  72. 
Strecker.    Ann.  Pharm.  68,  111. 

First  obtained  by  N.  v.  Esenbeck,  as  a  "  remarkable  resin"  from 
Lecanora  tartarea;  by  Heeren  (1830)  in  a  state  of  greater  purity  and 
described  as  Erythnn;  analysed  in  the  impure  state  by  Kane  as  ery- 

tbrilin. 

Occurs  in  greatest  abundance  in  Roccdla  Montagnei  (regarded  by 
Schunck  as  S.  tinctorial  yBX.faciformid).    (Stenhouse.) 

*  «  2C>«H»0»  +  C«H»0O«  -  4H0. 
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Fr^aration.  From  Eoocella  Mombagnei.  1.  The  lichen  if  treated 
with  milk  of  lime^  and  the  prooess  conducted  as  in  the  preparation  of 
lecanoric  acid  (p.  375).  The  quantity  of  crude  acid  ohtained  amounts  to 
12*1  tier  cent  of  the  lichen  used.  (Stenhoufle.)  2.  The  chopped  lichen  ia 
boiled  for  aome  time  with  water  in  a  capacious  vessel,  and  the  yellow 
liquid  strained  through  a  cloth;  on  cooling,  it  deposits  white  flakes  and 
crystals,  which  are  washed  with  cold  and  dissolved  in  hot  water.  The 
solution  separated  by  filtration  from  the  scanty  black  or  brown  residue 
deposits  on  cooling  white  crystals  of  erythric  acid.  ^1  lb.  of  lichen  yields 
60  grms.  of  erytbric  acid.)  (ScLunck.)  —  8.  The  lichen  Is  digested  for 
some  time  with  alcohol  Of  the  digestion  be  too  long  continued,  or  if  the  liqnid  be 
boiled,  the  erythric  acid  is  decomposed  and  orsellic  ether  is  formed);  the  liquid  19 
filtered;  and  the  filtrate  treated  as  in  the  first  mode  of  preparation  of 
orsellic  ether  (p.  373).  The  filtered  liquid  obtained  after  addition  of 
chalk  deposits  the  erythric  acid  on  coolins;;  in  the  form  of  a  fine  powder, 
which  is  purified  by  dissolving  it  in  slightly  warmed  alcohol,  and  leaving 
it  for  some  hours  in  contact  with  animal  charcoal,  the  whole  being  fre- 
quently shaken;  on  subsequently  mixing  the  solution  with  \\  times 
its  volume  of  cold  water,  the  erythric  acid  s:*parates  out.  (Heeren.) 
—  4.  The  lichen  is  immersed  in  a  small  quantity  of  cold  strong  ammonia, 
and  kneaded  with  it  for  some  time;  the  turbid  reddish  solution  thus 
obtained  is  diluted  with  water;  chloride  of  barium  previously  mixed 
with  ammonia  is  added  to  precipitate  roccellic  acid;  the  solution  filtered 
through  good  filtering  paper;  and  the  filtrate  decomposed  with  hydro- 
chloric acid,  added  in  sufficient  quantity  to  produce  a  slight  acid  reaction. 
The  sudden  separation  of  the  erythric  acid  converts  the  liquid  into  a 
yellowish  jelly,  but  the  acid  redissolves  when  the  liquid  is  heated,  and 
separates  m  the  pulverulent  form  on  cooling.  Purification  as  in  the 
second  method.  (Heeren.) 

From  Lecanora  iai'tarea,  the  erythric  acid  is  less  Easily  separated  by 
ammonia.  The  lichen  is  digested  with  alcohol;  the  alcoholic  tincture 
mixed  with  water;  and  the  precipitate  treated  with  ether,  which  dissolves 
chlorophyll  and  roccellic  acid  and  leaves  impure  erythric  acid.  (Heeren.) 

Properties.  Colourless,  short,  slender  needles,  or  powder  composed  of 
microscopic  spherules.  (Heeren.)  From  the  boiling  alcoholic  solution, 
it  separates  in  stellate  groups  on  cooling.  (Schuuck.)  Water  precipitates 
it  from  the  alcoholic  solution  in  the  form  of  a  jelly.  Inodorous  and 
tasteless.  (Stenhouse.)  At  a  temperature  somewhat  above  100%  it  melte 
into  a  transparent  gummy  mass  which  becomes  hard  and  brittle  on  cool* 
ing.  (Heeren,  Kane.) 

It  reddens  litmus  (Schunck);  it  does 'not.  (Stenhouse.) 
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Schunck  assumes  the  formula  C^H^'O^^ ;  Strecker  doubles  Steohouse's  formula 
C90H"Oi^  in  order  to  explain  the  decomposition  by  water.  Gerhardt  adopts  the 
fbrmula  C^H^'O^',  which  does  not  explain  the  decomposition  so  well. 

DecomposUions.  1.  The  acid  heated  in  a  glass  tube  froths  up,  yields 
an  oily  sublimate  of  oroin  and  ultimately  become  carbonised.    (Heerea, 


BBYTHRIC  JiClD.  S8S 

Schunok.)  —  2.  In  contact  with  the  air,  it  haras  without  residue  and 
with  a  hright  sooty  flame.  (Heeren,  Schunck^  —  3.  It  dissolves  in  nitric 
acid,  with  evolution  of  nitrous  vapours,  and  forms  a  yellow  liquid,  which 
assumes  an  orange-colour  on  addition  of  ammonia.  (Heeren.)  —  4.  It  is 
dissolved  hy  oil  of  vitriol  without  charring,  but  is  not  precipitated  by 
water  in  its  original  state,  inasmuch  as  the  precipitate  forms  a  brown-red 
pigment  with  ammonia  on  exposure  to  the  air.  (Heeren.)  —  5.  With 
chloride  of  lime  it  assumes  a  deep  red  colour,  quickly  changing  to  brown 
and  yellow.  (Stenhouse.)  —  6.  When  boiled  with  water,  it  forms  pioro* 
erytbrin.  (Schunck.)  —  7.  On  boiling  the  solation  neutralised  with 
baryta  or  lime,  the  acid  is  resolved  into  orsellic  acid  and  picroerythrin : 

C«H«0«»  +  2H0  «  C^^fr^O"  +  CWH'Qs. 

According  to  Stenhouse,  the  products  of  this  decomposition  are  picroerythrin  aud 
erythririi  which  crystallise  in  DiicHceous  laminae,  and  erythrilic  acid  which  has  a  strongly 
bitter  taste;  this  latter  substance  was  resolved  by  boiling  with  water,  into  carbonic  acid 
and  orcin  and  probably  consisted  of  impure  orsellic  acid  (compare  Strecker.)  [Ihe 
evolution  of  carbonic  acid  which,  according  to  Stenhouse,  accompanies  the  formation  of 
picroerythrin  from  erythric  acid,  is  eiplained  according  to  Gerhardt's  formula,  by  the 
equation:  C^H»0»  ^4UO»2CO'  +  C»H»>H^<i  (Gerhardt't  picroerytbrinj ;  as  how- 
ever  the  decomposition  of  erythric  acid  likewise  produces  orsellic  acid,  which  when 
boiled  with  water,  is  immediately  resolved  into  carbonic  acid  and  orcin,  the  carbonic 
acid  appears  rather  to  be  the  result  of  a  secondary  decomposition.     L.]      ErythriC 

acid  boiled  with  excess  of  lime  or  baryta,  yields  the  products  of  decom* 
position  of  picroerythrin.  (Bchunck,  Stenhouse.)  —  8.  In  contact  with 
caastie  ammonia,  or  more  slowly  with  carbonate  of  ammonia,  and  exposed 
to  the  air,  it  gradually  assumes  a  dark  wine-red  colour  (Heeren);  purple- 
red^  (SchonckY  Heeren's  erytbrin  thus  treated  yields,  in  addition  to 
lichen-red,  wnioh  dissolves  with  violet  colour  in  alkalis,  a  brownish- 
yellow  substance,  and  a  pigment  which  does  not  turn  violet  in  contact 
with  potash,  but  yields  lichen-red  when  heated.  — 9-  Erythric  acid  boiled 
with  wuod-spirit  or  alcohol  yields  orsellate  of  methyl  or  orsellate  of 
ethyl.  (Stenhouse,  Strecker.)  — 10.  The  alcoholic  solution  forms  with 
sesquichloride  of  iron,  a  purple-red  mixture,  which  is  turned  yellow  by 
annnonin,  but  without  precipitation  of  ferric  oxide  in  the  cold.  Gold- 
solution  is  not  reduced  by  it,  even  at  the  boiling  heat. 

Combinations.  1.  Erythric  acid  dissolves  in  240  pts.  of  boiling; 
water,  and  separates  for  the  most  part  on  cooling  in  Hakes  or  as  a 
crystalline  powder.  (Schunck.)  It  dissolves  in  170  pts.  of  boiling  water, 
and  separates  as  soon  as  the  temperature  sinks  a  little.  It  is  insoluble 
in  strong  boiling  hydrochloric  acid,  but  dissolves  with  tolerable  facility  in 
boiling  acetic  acid,  and  easily,  without  alteration,  in  cold  solutions  of 
caustic  and  carbonated  alkalis,  forming  a  colourless  liquid.  (Heerep.) 

The  alcoholic  solution  of  erythric  acid  forms  with  an  alcoholic  solution 
of  neutral  acetate  of  lead  a  white  precipitate  of  variable  constitution. 
(Stenhouse.)  —  Schunck  found  in  it  59-14  per  cent  of  PbO,  27,33  C  and  215  H.  — 
The  alcoholic  solution  of  the  acid  is  not  precipitated  by  neutral  acetate  of  lead. 
(Schunck.) 

The  alcoholic  solution  does  not  precipitate  nitrate  of  silver,  but  on 
addition  of  ammonia,  a  white  precipitate  is  formed,  which  turns  black 
on  boiling,  and  deposits  a  specular  coating  on  the  glass.  (Schunck.) 

The  acid  dissolves  in  alcohol^  especially  when  heated  and  in  ether. 
(Schunck.) 

Erytbrin  dissolves  in  2*29  pts.  of  boiling  alcohol  of  sp.  gr.  0*81  in  32*5  pts.  at  12^, 
but  is  insoluble  in  ether  (Heeren). 
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Appendix  to  Erythnc  Acid* 

Eiyihrilin. 

Kanb.    PhU.  Trans.  1840,  277;   iV^.  Ann.  Chim.  Fhys.  2,  11;  Ann. 
Pharm.  39,  81;  Phamu  Centr.  1843,562. 

Preparation.  The  residae  insolable  in  water  of  the  alcoholic  extract 
of  RooeeUa  tinctoria  (p.  373),  is  almost  completely  dissolved  bj  digestion 
with  potash-ley  at  36  ;  and  the  filtered  solution  slightly  sapersatnrated 
with  hydrochloric  acid  yields  a  copioas  greenish  yellow  precipitate,  which 
mast  bo  completely  freed  from  acid  by  washing  with  water,  then  dis* 
Bolved  in-slightly  ammoniaoal  water,  and  the  solution  decomposed  with 
chloride  of  barium  and  filtered.  The  greenish  yellow  filtrate  supersa- 
tnrated  with  hydrochloric  acid,  deposits  frythrUin;  the  small  precipi- 
tate formed  with  chloride  of  barium,  yields,  when  treated  with  hydro- 
chloric acid,  roccdlin,  C**H'0^ 

Properties.  When  recently  prepared,  it  is  pale  yellow,  generally 
however  with  a  greenish  tinge  arising  from  the  presence  of  chlorophyll. 
Melts  somewhat  above  100^    Does  not  appekr  to  be  acid* 
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Decomposes  a  little  above  100°;  not  any  portion  volatilising  nnde- 
composed. 

By  boiline  with  water,  it  is  converted  into  plcroerytlirin. 

It  is  insolable  in  water. 

It  dissolves  readily  in  alkaline  lianids,  but  without  neutralising  them, 
and  is  precipitated  from  the  solution  by  acids. 

It  combines,  by  double  decomposition,  with  metallic  oxides,  forming' 
compounds  which,  for  the  most  part,  have  a  green  colour. 

Its  solution  in  the  smallest  possible  quantity  of  ammonia  forms,  with 
nitrate  of  lead,  a  pale  green  pulvorulont  precipitate,  which  when  washed 
and  dried  at  100°,  is  C«H'H)«,2PbO. 

Erythrilin  dissolves  in  alcohol  and  in  ether. 
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Addendum  to  Brythric  Aeid. 

Eiythroglucin.    C*H"0*. 

Stembousb.    Phil.  Trans.  1848,  76;  1849,  399;  Ann.  Pharm.  68,  78; 

70,  225. 
Strecker.     Ann.  Pharm.  68,  111. 
ScHONCK.     Phil.  Mag.  J.  7,  33,  254. 
Lamy.     N.  Ann.  Chim.  Phys.  35,  138 ;    abstr.  N.  J.  Pharm.  22,  43; 

Ann.  Pharm.   84,   369 ;    J.  pr.  Chem.   57,   21 ;    Pharm,  Centr. 

1853,  302.  —  Further:  N.  Ann.  Chim  Phyi.  51,  232. 
R.  Waoneb.     J.  pr.  Chem.  61,  125. 

PMeudoorein,  Rrygluem^  Brythnmonnite^  Pkyeiit. 

Source.    In  Protococats  vulgaris* 

Formation.  By  boiling  erythric  aoid  or  pioroerythrin  with  excess  o« 
baryta  or  lime  (p.  382). 

Pj'eparation.  I.  The  extract  of  Leeanora  Montagnei  (p.  382)  obtained 
with  milk  of  lime,  is  boiled  down  in  an  open  pan  to  about  one-third  or 
one-fourth;  carbonic  acid  passed  into  the  cooled  liquid  as  long  as  a  preci* 
pitate  continues  to  form;  and  the  solution,  after  filtration,  evaporated  to 
a  syrup  over  the  water-bath.  This  syrup  consists  chiefly  of  orcin  and 
erythroglucin,  mixed  with  a  rather  large  quantity  of  red  colouring  matter 
and  a  resinous  substance.  The  orcin  and  the  greater  part  of  the  colouring 
matter  are  extracted  by  cold  ether;  or  the  syrup  is  mixed  with  three 
times  its  volume  of  strong  alcohol,  from  which,  after  a  while,  the  eryth- 
roglucin separates  in  small  crystals.  These  are  collected  on  a  cloth 
filter,  pressed,  washed  with  cola  strong  alcohol,  which  dissolves  the  orcin 
and  the  greater  part  of  the  colouring  matter,  and  recrystallised  two  or 
three  times  from  hot  alcohol.  —  2.  Protococcus  wUgaris  is  boiled  for  some 
hours  with  water,  and  the  filtered  and  decolorised  solution  is  evaporated 
to  a  syrup,  precipitated  with  alcohol  or  basic  acetate  of  lead,  and  the 
filtrate  left  to  crystallise.  —  Or,  1  lb.  of  Protocoocua  vulgaris  is  disrested 
at  a  temperature  between  50°  and  100^  with  2  lbs.  of  alcohol  of  85^; 
the  liquid  decanted;  the  green  residue  strongly  pressed  out;  the  liquid 
again  filtered;  and  the  alcohol  distilled  to  one-half.  The  mother-liquor 
of  the  phycic  acid  which  is  deposited  on  cooling,  separates,  when  the 
liquid  is  Skf^iu  heated,  into  two  layers,  the  alcohol  at  the  same  time 
evaporating.  The  upper  layer  is  strongly  coloured ;  the  lower,  which  is 
less  coloured,  yields  by  evaporation  a  crystalline  mass  saturated  with  a 
black  syrup,  which  must  be  pressed  between  fine  linen,  washed  with  very 
cold  water,  and  recrystallised  from  hot  water.  (Lamy.) 

Properties.  Large  colourless  transparent  crystals  having  an  adaman- 
tine lustre  and  belonging  to  the  right  prismatic  system.    Pig.  29,  often 

with  hemihedral  development  of  an  8 -sided  pyramid  (P  .  ao  Poo  .    ^  •) 

e  :e  (P  :  P)  =  123''  43';  e  :  j  (P  :  oo  Poo)  =  109°  29;  3P3  :  oo  P«  « 

YOL.   XII.  2  O 
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138^  42'.  (Miller.)  Large  rectangular  prisms  acaminated  with  sereral 
faces  (Lamy);  according  to  Lamy*s  later  determinations,  they  belon/i:  to 
the  square  prismatic  system,  fryetals  cut  at  right  angles  to  the  axis  of  the 
prism,  exhibiting  with  polarised  light  the  system  of  coloured  rings  pecu- 
liar to  crystals  with  one  optic  axis.  {N.  Ann.  Chim,  Phys,  51,  234; 
see  this  memoir  for  detaib  of  the  crystalliDe  form.)  Sp.  gr.  1  '59.  (Lamy.)  Its 
taste  is  very  sweet  and  cooling.  ^Lamy.)  Index  of  refraction  =1*545. 
(Stenhouse.)  Does  not  exhibit  circular  polarisation.  (Lamy.^  Melts  at 
112°  without  giving  off  water,  and  volatilises  partly  anaecomposed. 
(Lamy.)  Does  not  act  on  litmus.  —  Its  taste  is  sweet,  bat  less  so  than 
that  <^  orcin.    It  does  not  lose  water  at  100^  (Stenhouse.) 


D  \j  *•....«  ...1 

10  H  

■•.«•     4o 
10 

....      o«f*«j4      .1 
....      8-20     . 
....    52-46     ., 

Stenhooe.      »Sali«ncV.                 Lnnf. 

39-48    ....    39-68    ...,    3910    —    39-28 

8-48     ....      8-60    ....      8-23     ....      8-27 

8  O 

(j4 

52-10     «..     51-72     ....     5267     ....    52-51 

C8H«>0> 

122 

....  100-00    . 

10000     ....  10000    ....  100-00    ....  100-00 

StenhoQie  gaTC  the  empirical  formnU  C^^H^'®;  accordrng  to  Gerfaardt's  formula 
QMHMQU  .|.  Aq^  which  requires  4*09  p.  c.  C,  erythroi^lncin  shonMbe  »  orcin  +  8HO. 
Lamy  deduces  from  his  own  analyses  the  formula  C^H'^Oi',  which  requires 
39-33  p. c.  C,  6*40  H  and  5242  O.  The  same  formula  was  obtained  by  BertiMlot 
{Compt,  rend.  41,  452). 

Decompositions.  1.  Erythroglnctn  subjected  to  dry  distniation  gives 
off  an  odour  of  burnt  sugar,  and  yields  a  liquid  which  does  not  crystallise 
on  cooling,  but  dissolves  in  water  and  in  alcohol.  (Stenhouse.)  It  begins 
to  boil  at  160''  without  perceptible  decomposition^  giving  off  an  odour  of 
burnt  flour;  as  the  decomposition  advances^  the  boiling  point  gradually 
rides  to  about  200^,  but  the  mass  does  not  swell  up  :  the  residue  in  the 
retort  consists  partly  of  unaltered  eiythroglucin  [phycite],  partly  of  a 
substance  analogous  to  glucose  and  possessing  the  power  of  reducing 
copper-salts,  a  property  not  exhibited*  by  erythroglucin  [phycitej. 
Erythroglucin  thrown  on  red-hot  coals  gires  off  the  odour  of  burnt  sugar. 
(Lamy.)  —  It  bums  on  platinum-foil  with  a  blue  flame  and  an  odour  of 
caramel.  (Stenhouse.)  —  2.  It  is  not  altered  by  potash,  ammonia,  bro- 
mine or  chloride  of  lime.  (Stenhouse,  Lamy.)  —  d.  Fuming  nitric  acid 
converts  it  into  nitro-erythroglncin;  on  heating  the  mixture,  oxalic  acid 
is  produced.  (Stenhouse.)  Erythroglucin  dissolves  in  cold  oil  of  vitriol; 
the  crystalline  compound  yielde  a  soluble  baryta-salt.  It  is  not  black- 
ened by  cold  oil  of  vitriol,  but  turns  brown  on  the  application  of  heat. 
—  4.  It  is  not  fermentable.  (Stenhouse,  Lamy.) 

Combinaiions.  ^  Erythroglucin  dissolves  very  readily  in  water.  The 
aqueous  solution  yields  the  finest  crystals.    (Stenhouse.) 

It  does  not  precipitate  neutral  or  basic  acetate  of  lead^  copper-aalta, 
or  ammonio-nitrate  of  lead.     (Stenhouse.) 

It  dissolves  sparingly  in  cold  alcohol,  but  is  insoluble  In  ether. 
(Stenhouse.) 
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Nitro-erythroglucin. 

C»N*H»0>*  =  C»X*H«0» 

Stenbouse.    PhU.  Trans.  1849,  399;  Ann,  Pharm,  70/  225;   Pharm, 
Centr.  1849,  627. 

Pulverised  erythroglucin  added  by  snial)  portions  to  fumiDg  nitric 
loid  wbioh  is  kept  oool,  dissolves  quickly  with  considerable  rise  of  tem« 
peratnre;  and  if  the  solution  be  mixed  with  a  quantity  of  oil  of  vitriol 
equal  in  weight  to  the  nitric  acid,  or  rather  more,  the  whole  forms  in 
half  an  hour  a  crystalline  magma  which  is  collected  on  a  funnel  plugged 
with  asbestos,  washed  with  cold  water,  pressed  between  paper,  and 
recrystallised  from  hot  alcohol.  The  compound  is  not  obtained  by  dusoUinf 
erythroglncin  in  nitroBnlphnric  acid  and  adding  water. 

Large  shining  crystalline  laminso.  Melts  at  61^,  and  solidifies  in  the 
crystalline  form  at  a  temperature  a  few  degrees  lower. 


8  C  

4  N 

...    48 
...     56 

....           Id'Oal 

....     18-54     .. 

....         I  w 

....     63-68     .. 

Stenhouae. 

16-62 

17*83 

6  H 

24  O 

...       6 
...  192 

2-48 

63-07 

C8N<H«0=* 

...  302 

....  10000     .. 

100-00 

Qerfaardt'i  fomola  0*\^H^^^  reqnirM  18*02  p.  c.  carbon. 

The  compound  takes  fire  when  strongly  heated  and  bums  with 
a  bright  flame.  The  crystals  thoroughly  dried  and  mixed  with  sand 
detonate  violently  under  the  hammer. 


Ojfygm^nvdeus  C^*H«0*. 

Gatechin. 
C"H«0»  =  C"H«OSO». 


RirKC«.     Rchner'i  Bepertorium  d.  erg.  Chemui.    Tabelle  zu.  s.  606. 
Fe.  Nebs  v.  Esenbeck.     BepeH.  27,  211;  30,  169;  43,  337;  45,  457; 

Pharm.  Centr.  1830,  43;  1831,  417. 
DaBEREiNBR.    Sckw.  61,  378;  Pharm.  Centr.  1831,  204. 
Winokler.     Bepert.  59,  39;  Pharm.  Centr.  1837,  740. 
BucHNBR.     Pogg.  39,  162. 
Pfaff.     Mittheilungenf  1,  110. 
DAHLSTRbM.    Pogg.  89, 163;  Berulim  Jahresber.  14,  235;  Pharm.  Cenir. 

1836,201. 
SvAHBERO.     Pogg  39,  169;  Pharm.  Cfntr.  1836,  884. 
Wackbnroper.    Ann.    Pharm.    31,    72;    37,    306;    Phatm.    Centr. 

1839,623;  1841,  401. 
ZwBSGER.    Ann.  Piuirm.  37,  320;  Pharm.  Centr.  1841,  406. 

2c2 
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R.  Haobn.     Ann,  Pharm.  37,  326;  Pharm.  Centr.  1841,  414. 
J.  T.  Cooper.     PhU.  Mag.  J.  24,  500;  Pharm,  Centr,  1844,  159. 
OuiBOURT.     N,  Ann.  Chim.  Phys.  11,  360;  12,  186. 
Dblffs.     Jahrb.  pr.  Pharm.  12,  164;  Pharm.  Centr.  1846,  604. 
Neubaubr.     Ann.  Pharm.  96,  337;  Chem.  Gaz.  1B56,  126. 

KattehiH,  Kaiethugerhuah,  Katechtudure,  TanntngentUure. 

Sources.  In  Catechu,  the  aqueous  extract  of  tbe  wood  of  Aeaekt 
Catechu  (Bombay  catechu),  or  of  the  nut  of  Arecca  Catechu  and  Areeea 
guvaca  (Colomoo  and  Bengal  catechu) ;  in  Gambir,  the  extract  of 
Nau/clea  Gamlnr;  in  Kino,  the  exudations  of  Pleroearpus  erinaceui,  Ac 

Formation.  By  exposing  the  aqueous  solution  of  catechatannio 
acid  to  the  air.  (Delffs.)  According  to  Neubauer,  on  the  contrary, 
catechutannic  acid  is  formed  by  the  oxidation  of  catechin. 

Preparation.  1 .  Bengal  or  Gambir  catechu  is  exhausted  with  ether 
in  a  displacement-funnel ;  tbe  solution  eyaporated  to  dryness ;  the 
granular  residue  suspended  in  water  and  pressed  in  a  linen  cloth;  and 
the  remaining  substance  is  once  boiled  up  with  a  seyenfold  quantity  of 
water,  and  quickly  filtered  into  a  bottle,  which  must  be  completely  filled 
with,  it  and  set  aside  :  the  catechin  which  separates  after  a  day  is  col- 
lected on  linen,  pressed  and  dried.  (Fr.  Nees  T.  Esenbeck,  Gnibourt) 
The  aqueous  solution  of  tbe  ethereal  extract  also  yields  catechin  when 
evaporated  in  vacuo;  and  the  mother-liquor  does  not  yield  any  more  of 
that  substance  on  exposure  to  the  air.  (Neul)auer.)  —  2.  When  1  pt. 
of  finely  powdered  catechu  is  macerated  for  24  hours  with  3  pts.  of  cold 
water,  and  the  brownish  grey  residue  is  boiled  with  8  pts.  of  water,  the 
brown  filtrate  deposits  in  a  few  hours  a  large  quantity  of  grannlar, 
brownish,  impure  catechin.  The  residue,  if  repeatedly  boiled  with  water, 
yields  an  additional  quantity  and  less  coloured.  After  washing  with  cold 
water,  the  product  becomes  still  whiter  and  dries  up  to  a  brittle  pearly 
mass,  which,  when  dissolved  in  6  pts.  of  boiling  water  and  digested  with 
purified  animal  charcoal,  separates  from  the  filtrate  perfectly  white,  and 
remains  white  after  washing  with  cold  water  and  drying  in  vacuo  over 

oil  of  vitriol.     When  dried  in  the  air,  it  tarns  yellowish.  —  When  alkaline  animal 

charcoal  —  that,  for  example,  which  it  obtained  in  the  preparation  of  ferrocyanide  of 

potassium —  is  nsed,  a  brown  solution  is  obtained,  which  ma^indeed  be  decolorised  by 

liydrochluric  acid,  but  does  not  yield  crystalline  catechin  till  it  is  evaporated,  and  then 

only  in  small  quantity.  —  fiUchner's  statement  that  Bengal  catechu  yields  more  catechin 

than   other  varieties,  is   incorrect.     (Wackenroder.) — 3.  Biichner  macerates 

8  pts.  of  finely  pulverised  Bengal  or  Bombay  catechu  with  32  pts.  of  cold 

water  for  a  week,  leaves  it  to  settle  for  four  or  ^ve  days,  then  decants, 

and  repeats  this  treatment  three  or  four  times,  but  always  with  a  double 

quantity  of  water.     The  residue  is. dissolved  in  an  eight-fold  quantity 

of  boiling  water;  and  the  solution,  in   order  to  precipitate  colouring 

matter,  is  gradually  mixed  with  a  hot  solution  of  basic  acetate  of  lead, 

till  a  filtered  sample  exhibits  only  a  wine-yellow  colour,  and  then  very 

quickly  filtered.     The  white  granular  precipitate  which  separates  on 

cooling  is  dissolved  in  boiling  water;  the  solution  clarified  with  white  of 

egg  and  poured  into  a  bottle  which  can  be  closed;  the  liquid  decanted; 

the  separated  catechin  heated  with  water  till  it  dissolves;  the  solution 

left  to  cool  slowly;  and  the  catechin  which  then  separates,  collected  on 
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a  filter,  washed  aod  dried.  —  As  thas  obtained^  it  is  still  impure.  It  is 
therefore  dissolved  in  warm  water  and  completelj  precipitated  by 
neutral  acetate  of  lead;  the  lead-compound  decomposed  by  sulphuretted 
hydrogen;  the  sulphide  of  lead  (which  retains  the  impurities),  exhausted 
with  a  large  quantity  of  water,  at  90°;  and  the  catechin  which  crystallises 
on  coeling,  is  pressed  as  quickly  as  posisible  between  bibulous  paper  and 
dried  in  yacuo  over  oil  of  vitriol.  (Svanberg,  Hagen.)  Neubauer 
adopts  a  similar  method,  omitting  however  the  partial  decoloration  with 
basic  acetate  of  lead.  —  4.  Finely  pulverised  catechu  is  washed  with 
cold  water  on  a  filter  by  displacement  till  the  water  runs  through 
colourless;  it  is  then  quickly  dried  between  paper^  and  digested  with 
warm  alcohol,  so  long  as  white  specks  of  the  acid  make  their  appearance 
as  the  residue  is  dried.  The  alcohol  is  then  distilled  to  one-half;  the 
resulting  brown  precipitate  collected  on  a  filter;  the  filtrate  evaporated 
to  one-half  at  40°,  and  then  left  to  cool;  the  greyish  brown  catechin 
which  separates  after  some  hours,  dried  between  paper  and  dissolved  in 
warm  water;  the  solution  mixed  with  a  sufiicient  quantity  of  basio 
acetate  of  lead  to  render  it  colourless;  the  dissolved  lead-salt  decom- 
posed by  sulphuretted  hydrogen;  and  the  solution  boiled  and  filtered  : 
it  then  deposits  colourless  catechin  on  cooling.  (Dahlstrom.)  Winckler 
removes  the  dissolved  lead- salt  by  means  of  sulphate  of  soda  and  filters 
the  liquid  from  the  sulphate  of  lead  while  still  hot.  Zwenger  evaporates 
the  alcoholic  solution  to  one-third  of  its  bulk  (without  distilling, 
because  the  mass  jumps  violently);  presses  between  linen  the  yellowish 
brown  paste  which  is  obtained  on  cooling;  dissolves  the  residue  in 
boiling  water;  filters;  rediasolves  the  slightly  coloured  acid  which 
separates  on  cooling,  in  boiling  water;  precipitates  the  solution,  while 
still  hot,  with  neutral  acetate  of  lead;  and  treats  the  precipitate  as  in 
Svanberg's  process  (3). 

5.  The  catechin  which  separates  from  an  aqueous  solution  of  catechu* 
tannic  acid  exposed  to  the  air,  is  pressed  between  paper  and  recrystallised 

from  hot  water.  (Delffs.)  —  ^  a  tan-pit  in  which  a  particolarly  red  catechu  was 
used,  Th.  Cooper  found  the  leather  covered  with  a  whitish  crust  which  was  regarded  as 
a  sign  that  the  tanning  was  complete.  When  this  deposit  was  washed  with  cold  water, 
dissolved  in  a  treble  quantity  of  boiling  water,  and  filtered  hot,  the  filtrate  on  cooling 
yielded  catechin.  —  [According  to  Nenbauer,  catechin  is  not  formed  by  oxidation  of 
catechutannic  add  (vid.  mp,)]. 

The  filters  through  which  a  solution  of  catechin  is  to  be  passed,  must 
be  previously  washed  with  hydrochloric  acid,  because  the  catechin 
would  be  coloured  b^  the  presence  of  iron  or  of  alkalis. 

Hydrated  catechin  obtained  as  above  is  rendered  anhydrous  by 
fusion. 
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Isomeric  with  salicylic  and  ozybensoic  acids. 

Decompositions.  1.  Catechin  heated  above  its  melting  point,  swells 
np  strongly,  gives  off  inflammable  vapours  having  a  peculiar  penetrating 
odour  like  that  of  burnt  horn,  and  leaves  a  shining  very  combustible 
charcoal.     When  subjected  to  dry  distillation,  it  gives  off  carbonic  acid 
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and  oarbonio  oxide,  and  water  passes  oyer  containing  pjrooateehin  and 
a  Yolatile  oil.  (Waokenroder,  Zwenger)  —  Ejcposed  to  the  air  in  the 
moist  state,  it  takes  up  oxygen  and  gradually  turns  brown,  with  pecnliar 
quickness  in  contact  with  alkalis,  and  then  precipitates  a  solution  of 
gelatin.  The  colourless  satuAited  aqueous  solution  acquires  a  lemon** 
yellow  colour  by  a  few  hours'  exposure  to  the  air.  (Wackenreder.) 
when  a  mixture  of  catechin  and  water  is  heated  in  contact  with  the  air, 
a  dark  red  liquid  is  formed,  which  when  eyaporated,  leaves  a  red  gela- 
tinoQs  mass,  easily  soluble  in  water  (Svanberg);  the  solution  precipitateB 
gelatin  (EsenbecK),  and  according  to  Guibourt,  contains  a  substance 
intermediate  between  catechin  and  rubic  acid.  Catechin  exposed  to  the 
air  in  contact  with  potash  or  ammonia  takes  up  oxygen  vkd  becomes^ 
first  rose-coloured,  then  bright  red,  then  dark  red,  and  ultimately  black> 
japonic  acid  being  produced;  this  transformation  is  acceleratcnl  by  heating 
with  excess  of  alkali. — %.  According  to  Keubauer,  catechin  is  conrerted 
by  exposure  to  the  air  into  catechutannic  acid.  When  the  ethereal  extract 
of  Bombay  catechu  was  repeatedly  crystallised  from  water,  there 
remained,  after  the  first  crystallisation,  a  reddish  brown  mother-liqnor 
which  precipitated  a  solution  of  gelatin  and  appeared  therefore  to  contain 
catechutannic  acid;  the  mother-liquors  of  the  following  crrstallis&tions 
were  yellowish,  but  on  exposure  to  the  air  and  especially  if  eyaporated, 
assumed  a  reddish  colour,  and  acqiiired  increased  power  of  precipitating 
a  solution  of  gelatin.  On  further  evaporating  the  entire  liquid,  it 
assumed  a  deep  brown  colour,  like  an  aqueous  extract  of  Bombay 
catechu,  and  when  evaported  to  dryness,  left  a  residue  exactly  resembling 
the  original  catechu.  A  solution  of  perfectly  pure  catechin,  which  does 
not  precipitate  gelatin,  acquires  that  power  by  boiling  for  seyeral  hours) 
it  is  difficult  however  to  render  the  transformation  quite  complete. 
(Neubauer.)  T  —  The  solution  of  catechin  in  cold  alkaline  carbonates 
becomes  red  when  exposed  to  the  air,  a  robate  oi  the  alkali  being  formed; 
if  the  liquid  be  heated,  japonic  acid  is  produced  at  the  same  tiatiek 
(Svanberg,  Zwenger,  Cooper.)  —  8.  Catechin  dissolves  gradually  in 
moderately  strong  nitric  acid,  giving  off  red  fumes,  and  forms  a  yellow 
liquid  containing  oxalic  acid.  (Esenbeck,  Wackenroder,  Zweoger.)  — 
4.  Catechin  dissolves  in  oil  of  vitriol,  with  partial  decomposition,  forming 
a  yellow-brown  liquid.  (Esenbeck,  Zwenger.)  The  solution  when 
heated,    assumes    a    purple     colour   and    ultimately   becomes    black. 

(Wackenroder.)  IT  When  catediiii  is  boiled  with  dilute  flulphnric  add  (1  pt  oil  of 
Titriol  to  24  pts.  water)  a  cinnamoo-ooloared  body  separates,«which*  when  dried  ia  the 
air  at  the  ordinarj  temperature,  containa  C^^H^^^O'^  +  3Aq  and  gives  off  3  i^t.  water  at 
100^  [The  substance  dried  at  100**  yielded  58*17  p.  c.  C  and  5*45  H  (calc.  53*13  G 
and  5*21  H),  and  the  quantity  of  water  given  off  at  100*  was  14*4  p.  c,  the  calculated 
quantity  for  3  At.  being  14*0  p.  c.]  The  solution  filtered  from  this  cinnamon- 
coloured  substance,  after  being  freed  from  sulphuric  add  by  means  of  carbonate  of 
baryta  and  from  undecomposed  catechin  by  repeated  precipitation  with  acetate  of  lead, 
does  not  contain  sugar  or  any  substance  capable  of  reducing  a  solation  of  oxide  of 
copper.  Catechutannic  add  boiled  with  dilate  sulphuric  add  also  yidds  a  brown  sub- 
stance apparently  identical  with  that  just  mentioned.      (Neubauer.)^ — 5.  The 

aqneons  solution  of  catechin  treated  with  chlorine,  first  assumes  a  wine- 
yellow  colour,  then  decomposes  and  becomes  colourless.  (Wackenroder.) 
—  6.  It  gradually  reduces  the  solutions  of  the  noble  metals,  or  imme- 
diately  if  heat  be  applied. 

Ombmatum$.    With  water,  a.  ffydraied  Ckxteehin.    For  the  preparatkm 
see  page  888. 
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Firmertiei.  White  light  laminar  mass^  having  a  faint  silky  Instre; 
crystallises  from  a  hot-saturated  solution  by  slow  cooling  in  slender 
needles  acaminated  at  the  ends,  and  often  united  in  tufts.  Melts  at  a 
gentle  heat;  at  217°.  (Zwenger.)  Has  a  purely  astrigevt  taste,  with 
sweetish  aftertaste  ^Esenbeok) ;  tastelei^  (Wackenroder) ;  bitter  and 
slij^htly  astringent  (Zwenger);  sweetish  (Buchner).  Reddens  litmus 
slightly.^  (Esenbeck,  Dahlstrom,  Wackenroder.)  Neutral  to  litmus. 
(Dobereiner,  Zwenger.)  After  drying  in  vacuo,  it  contains  8  At  water; 
in  vacuo  over  oil  of  vitriol,  2  At;  and  at  100°,  1  At.  which  escapes  when 
the  substance  is  melted. 

Jii  100*.  ZiPenger.  Hagen. 

14  C... ^ 84  ....  &7*14  ........    68*64     .^  56*85 

7  H    ^      7  ....  4-7$  ........      6-06    ....  5*20 

7  0    56  ....  38*10    ^    36*30     ....  37*95 

C"H«0*  +  Aq...  147     ....  10000    100-00     ....  100*00 

^  The  excess  of  hydrogen  and  oxygen  in  Zwenger  s  analysis  of  eatechin 
dried  at  100°,  over  the  quantity  of  nydrogen  and  otxygen  in  anhydrous 
oatechin,  is  to  the  total  quantity  aa  1  :  8*8.  (L.) 

In  vacuo  over  oU  qfmtrioi.  BelA. 


1i  P                                             Q^ 

....    53«85 
....      5*13 
....     41*02 

54*23 

8  H 8 

ft*43 

8  O 64 

40*114 

CMH»0«  +  2Aq  ....  156 

Jnvaemo, 
14  C  84 

....  10000 

....    50*91 
....      5*45 
....    43  64 

........  100*00 

Usgen. 
....M..     50*90 

9  H  ^ 9 

5*58 

9  0 72 

43-52 

C"H«0»  +  3Aq  ....  165 

....  10000 

10000 

IT.  According  to  Neubaner,  eatechin  dried  at  100^  is  anhydrous  and 
has  the  composition  G^^H'O^;  and,  the  air-dried  compound  contains  8  At. 
water,  the  quantity  given  off  at  100^  being  14*34  p.  c,  (by  calculation, 
13-92.) 


At  100*. 

a. 

Neubauer. 
b.                 c. 

d. 

17  C 

102 

.... 

61*08     .... 

61*14 

.... 

61-20 

•••« 

61*37 

..•• 

61-18 

9  H 

9 

.... 

6*39     ... 

5*27 

.... 

517 

•••• 

5*51 

.... 

6-10 

/  \^ ........ 

56 

.... 

33*53    .... 

33*59 

.... 

33*63 

•••■ 

33*12 

.... 

33*72 

OTH'cy.... 

167 

.... 

100*00    ... 

10000 

.... 

100*00 

■  ••• 

100-00 

.... 

100*00 

«  and  b  wan  preparad  fron  Bonbaj  catech«|  a  by  eztractioii  with  etber 
(acthod  I,  page  388);  b  by  extraction  with  boiling  water  from  the  residue  left  after 
digestion  with  cold  water  (method  3,  p.  ZSS) ;  c  and  d  were  prepared  from  Gambir 
catechn,  c  by  extraction  with  ether,  d  by  extraction  with  water,  &c.,  according  to 
Wackenroder's  method  (2,  p.  388).  The  numbers  in  a  are  calculated  from  the  analysis 
of  the  hydrated  compound  (tf|/ra).  A  direct  analysis  of  the  same  preparation  which 
had  become  yellow  by  continued  drying  at  100%  yielded  62*62  per  cent  C  and  5*24  H, 
indicating  decomposition.  Nenbauer's  analyses  of  the  compound  dried  at  100%  agree 
very  nearly  with  Svanberg's  and  Zwenger's  analyses  of  the  melted  eatechin  (vid,  ng^,). 
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..    ...  Nenbaner. 

Atr-drted,  ^  . 

17  C 102     ....     62-58     52-62     ....     5252 

12  H 12     ....       6-18     609     ....       6*12 

10  0 80     ....     41-24     41-29    ....     41-36 

CVH^O"....  194     ....  10000     10000     ....  100-00 

a  from  Bombay  catechu  by  extraction  with  ether ;  -b,  from  Gambir  catechu  alio 
with  ether,  f . 

b,  Aquefms  CcUechin.  Hydrated  caiechin  dissolves  in  16000  pts.  of 
water  at  5°  (Buchner^^  in  1133  pts.  at  17^  (Wackenroder),  and  in  3  or  4 
pts.  of  boiling  water  (Buchner,  Wackenroder)  j  the  hot  satarated  solution 
solidifies  on  cooling  in  consequence  of  the  separation  of  crystalline 
needles.  —  Dry  catechin  mixed  with  2  pts.  of  cold  water  swells  up 
and  forms  a  thick  pulp  which  at  SO''  forms  a  clear  solution.  (Wacken-. 
roder.). 

Catechin  dissolves  without  decomposition  in  dilute  sulphuric  and  in 
heated  hydrochloric  acid. 

In  the  dry  state  it  absorbs  ammoniaoal  gas,  but  gives  it  off  completely 
when  heated  or  in  vacuo.  (Svanberg,  Zweuger.)  In  aqueous  solutions 
of  ammonia  or  the  fixed  alkalis,  it  dissolves  without  decomposition  at 
first,  forming  a  colourless  liquid. 

In  baryta*water,  lime-water,  or  in  acetate  of  baryta  or  lime,  it  does 
not  form  auy  precipitate,  even  on  addition  of  ammonia.  (Wackenroder, 
Zwenger.)  It  forms  with  acetate  of  baryta  a  white  precipitate  insoluble 
in  water,  which  gradually  turns  brown  on  exposure  to  the  air.  (Svan- 
berg.) 

With  bichromate  of  potash,  it  forms  a  yellow-brown  precipitate 
which,  according  to  Wackenroder,  is  not  soluble  either  in  potash  or  in 
hydrochloric  acid,  but  according  to  Delffs,  dissolves  in  hydrochloric 
acid. 

OaUehin  with  Lead-oxide,  —  a.  Aqueous  catechin  forms  with  basic 
acetate  of  lead,  a  precipitate  which,  after  being  washed  with  water,  loses 
.  its  white  colour,  even  when  dried  in  vacuo.  (Hagen.) 


2PbO 

....  223-6 

...     60-34     . 
....     22-66     . 
....       I  89     . 
....     15-11     .. 

Hageu. 
6207 

14  C  .... 

....     84-0 

22-04 

/  **  ...• 

....       7-0 

1-83 

7  O  .... 

...     56-0 

14-06 

C"H«0« 

,2PbO 

+ 

HO .... 

...  370-6 

....  100-00    . 

10000 

h.  Aqueous  catechin  forms  with  neutral  acetate  of  lead,  an  abundant 
white  precipitate  which  afterwards  turns  reddish  (Esenbeck),  dissolves 
gradually  during  washing  and  turns  yellow  in  contact  with  the  air; 
hence  it  must  be  quickly  pressed  and  dried  in  vacuo  over  oil  of  vitriol. 
(Svanberg.) 

Svanberg. 

PbO    lU-8     ....     44-75     45-16 

C"H«0» 1380     ....     55-25 


C"H«0«,PbO, 249-8     ....  10000 


CATECHIN.  393 

IT.  Neobaner,  by  treating  a  moderately  warm  solution  of  catechin 
with  neutral  acetate  of  lead,  obtained  a  nearly  white  precipitate  which, 
after  being  washed  and  dried  as  quickly  as  possible,  was  found  lo 
contain: 

At  100*.  Neabaaer. 

2  PbO  223-6  ....  57-24  57'44 

17  C   102-0  ....  2615  26-26 

9H   9-0  ....  2-30  1-97 

7  O   560  ....  14-31  14-33 

C»7H»07,2PbO  ....  390-6     ....  10000    10000 

The  compoand  is  very  unstable,  becoming  brown  when  dried,  f  • 

A  weak  alcoholic  solution  of  catechin  forms  with  ferrous  mlphtUe  a 
beautiful  green  liquid,  without  precipitation  (Esenbeck);  at  first  there  is 
no  action;  but  afterwards  the  liquid  assumes  a  green  colour  and  deposits 
a  black  precipitate;  on  adding  acetate  of  soda,  the  colourless  mixture 
immediately  assumes  a  violet-blue  colour,  and  yields  a  blue-black  preci- 
pitate very  soluble  in  acetic  acid ;  an  alkaline  solution  of  catechin 
immediately  forms  with  ferrous  sulphate  a  violet-black  precipitate. 
(Wackenroder,  Zwenger.)     With  solutions  o£  ferric  oxide  it  forms  a  , 

copious  green  precipitate,  changing  to  brown;  ferric  hydrochlorate  in 
excess  acquires  at  first  a  dark  green  colour,  but  becomes  colourless  imme- 
diately afterwards  and  yields  a  brown  precipitate;  if  the  catechin  is  in 
excess,  the  mixture  assumes  an  intense  green  colour,  but  afterwards 
becomes  colourless  from  reduction  of  the  ferric  oxide,  and  sometimes 
exhibits  a  greyish  green  turbidity.  (Wackenroder,  Zwenger.) — Cupric 
acetate  turns  brown  when  mixed  with  catechin,  but  does  not  yield  a 
precipitate;  on  adding  ammonia,  a  dark  brown  precipitate  is  immediately  » 

formed.  A  warm  solution  of  catechin  immediately  forms  a  precipitate 
which  soon  turns  black.  (Svanberg,  Zwenger.)     The  alkaline  solution  < 

added  to  excess  of  solution  of  cupric  sulphate,  produces  a   fine  green  ] 

colour,  and  after  some  time  a  cinnabar-coloured  precipitate;  if  the  cate-  \ 

chin  is  in  excess,  this  precipitate  is  formed  immediately.  (Wackenroder.)  * 

—  With  mercuroua  nitrate,  it  forms  a  copious  white  precipitate  which  *> 

afterwards  turns  grey  from  reduction;  with  wercuric  nitrate,  a  dingy  white 
precipitate  which  afterwards  turns  reddish.  (Esenbeck.)  The  precipitate 
formed  with  a  mercuric  salt  dissolves  in  acetic  acid,  and   on   adding  ^ 

hydrochloric  acid  to  the  solution,  a  precipitate  of  calomel  is  formed.  In 
a  solution  of  corrosive  sublimate,  a  precipitate  is  formed  which  dissolves  '  i 

in  acetic  acid  or  in  common  salt.  (Wackenroder.)  —  Nitrate  of  tilver  is  | 

not  precipitated  by  solution  of  catechin;  but  on  heating  or  on  addition  of 
ammonia,  a  black  precipitate  is  immediately  formed,  which  does  not  | 

dissolve  in  nitric  acid  or  in  ammonia.  (Svanberg.)  —  Chloride  of  gold  or  : 

solution  of  chloride  of  gold  and  potassium  forms  with  catechin  a  red- 
brown  precipitate,  which  dissolves  with  yellow  colour  in  a  large  quantity 
of  water.  The  hot  solution  reduces  the  gold.  (Esenbeck,  Svanberg.) 
Chloride  of  pUuinutn  and  sodium  forms  with  catechin  a  yellow  liquid 
which  when  heated,  slowly  deposits  metallic  platinum.  (Svanberg.) 

Catechin  dissolves  readily  in  alcohol  and  ether;  in  2  or  3  pts.  of  boil- 
ing alcohol;  in  120  pts.  of  cold  alcohol;  in  7  or  8  pts.  of  boiling  ether 
(Biichner);  in  5  or  6  pts.  of  cold  alcohol,  in  2  or  3  pts.  of  boiling  alcohol. 


-    I 
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in  7  or  8  pts.  of  boiling  ether.  (Waokenroder.)    It  dieaolyeB  in  aeelic 
acid  bnt  not  in  oil  of  turpentine. 

Gatechin  does  not  precipitate  solution  of  gelatin  nnleos  it  be  mixed 
with  hydrochlorio  or  aoetio  acid.  (Dobereiner.)  It  does  not  preoipitate 
the  vegetable  alkaloids. 


Appendix  to  Catechin. 

Eubic  Acid.    C"H*0". 

SvANBBRO.    Fogg.  39^  171;  Fharm,  Centr.  1836,  888. 

Byrmation.  By  the  action  of  the  air  on  a  solution  of  eateehin  hk 
aqueous  alkaline  carbonates. 

FreparaHon.  Catechu  is  dissolved  in  aqueous  carbonate  of  potash, 
and  the  liquid  left  to  evaporate  in  the  air  without  application  of  heat. 
The  residue  is  finely  pulverised  and  stirred  up  with  water;  the  solution 
filtered  after  a  short  time;  the  excess  of  carbonate  of  potash  car^llj 
decomposed  by  acetic  acid;  the  liquid  filtered  as  quickly  as  possible,  from 
aoy  rubic  acia  that  may  have  been  precipitated,  and  the  filtrate  mixed 
with  alcohol,  which  separates  rubate  of  potash.  This  salt  is  washed  with 
alcohol,  dissolved  in  water  and  mixed  with  hydrochloric  acid;  and  the 
precipitate  is  quickly  washed  with  water,  and  dried  first  in  vacuo  over 
oil  of  vitriol,  afterwards  in  the  drying  apparatus. 

Changes  into  japonic  acid  even  during  the  washing  and  drying  in 
vacuo. 

Rubate  of  potash  forms  with  the  salts  of  the  earths  and  heavy 
metallic  oxides,  red  precipitates  which  dissolve  partially  when  washed 
with  water. 

Rubate  qf  Silver.  Sranberg. 

18  C  108     ....  35-88  36-04 

a  H 5     ....  1-69  M2 

Ag 108     ....  35-88  35-47 

10  O ^...•....     80    ....  26-55 26-37 

C"H«AgO»  ....  301     ....  10000     10000 


Japonic  Acid,   C>*H«o« 

BTAmnBW.    Fogg.  89, 168;  Fharm.  Centr.  1836,  886. 

Fcrmatum,    By  the  action  of  the  air  on  a  solution  of  eateehin  in 
caustic  potash. 

Frgparation.     A  solution  of  eateehin  in  caustie  potash  whioh  has 
turned  black  by  exposure  to  the  air,  is  supersatumted  with  aoetic  atid,  and 
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evaporated  nearly  to  dryness,  and  the  residue  is  treated  with  alcohol,  which 
dissolves  acetate  of  potash  and  leaves  acid  japonate  of  potash.  This  salt 
is  washed  several  times  with  alcohol,  dissolved  in  water  and  mixed  with 
a  slight  excess  of  hydrochloric  acid,  wherehy  tho  japonic  acid  is  preci- 
pitated, and  only  a  small  quantity  remains  in  solntion,  more  however  aa 
the  excess  of  hydrochloric  acid  is  greater. 

• 

Properties,  Black.  When  recently  prepared,  it  dissolves  in  warm 
water  and  is  afterwards  deposited  in  hlack  grains.  The  solution  reddens 
litmus. 


24  C  

8  H 

144    ....     62-07     .. 

Sranberg. 

61-34 

4-22 

10  0 

....     80     ....     34-48     .. 

34-44 

C"H80W  .... 

....  232     ....  160-00     .. 

100-00 

Japonate  of  potash  evaporated  to  dryness  with  excess  of  acetic  aei^, 
is  converted  into  an  acid  salt.  With  the  hydrochlorates  of  baryta,  lime^ 
alumina,  glncina  and  yttria,  it  forms  bulky  precipitates  insoluble  in  eold 
dilate  nitric  acid.  With  sulphate  of  copper^  >i  forma  a  dark  green 
precipitate^ 

JapontUe  of  Silver,    a.    Acid. 

Svanberg. 
24  C  ..« 144     ....     42*48     48-23 

W      U     .....Ma.. ...•••  /  ....  £    Vv  ..M*...  m^t 

kg 108     ....     31-86     32-24 

10  O 80     ..«     23-60 


C^H'AgO"  ....  339     ....  100-00 

h.  Neutral.  By  precipitating  nitrate  of  silver  with  neutral  japonate 
of  potash.  Black  precipitate^  which  is  decomposed  by  potash,  bat  not 
by  hydrochloric  acid. 

Svanberg. 

C>*HW» 230    ....     51-57 

2  Aff  216    ....     48-43     48-22 


C»*H«Ag80»° 446     ....  10000 

Japonic  acid  is  insoluble  in  alcohol. 
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Oallic  Acid. 

CMH«Ow  =  C**H«OSO«  or  C"H«0»,0«. 

ScHEBLB.     (1785.)     Opu9C,  2,  224. 

RiGHTBR.    iT.  GegensLdnde  d,  Chemie.  1,  62;  11>  67. 

T&OMMSDORFF.     A.  Tr.  8,  105.— iV'.  Tr.  2,  142, 

Davy.     Journal  of  the  Royal  InstUutiotiy  15,  273;  A,  OehL  1,  567. 

Bouillon  Laoranob.    Ann,  Chim.  60,  156;  N.  GehL  3,  623. 

DoBFFURT,  Bbrthollbt,  Pboust,  Fbrnamdez  &  Bouillon  Laobanob. 

A.  Gehl.  6,  220. 
Pfaff.     J^.  GeM.  5,  327. 
SBNTiiBNBR.     Schw.  4,  410. 
Bbbzblius.     Ann,  Chim.  94,  303. 

Braconnot.     Ann,  Chim,  Phys,  9,  IBi;  N.  Tr.  B,  2,  393. 
Chbyrbul.     Mem,  du.  Mu».  1828.     Cah.  11,  374. 
Bbookb.     Phil,  Ann,  6,  119. 

DdBBRBiNBR.     Schw.  61,  380;  Pharm.  Centr,  1831,  204. 
Waokbnrodbr.     N.  Br.  Arch,  28,  14  — J.  pr,  Chem,  23,  209.  —  Ann. 

Pharm,  31,  73,  — Pharm  Centr,  1841,  477;  1842,  S.—J.pr,  Gkem. 

24,  33. 
Pblouzb.     Ann.  Chim,  Phys,  54,  337;  Pharm,  Centr.  1834,  336. 
LiBBiG.     Ann,  Pharm.  10, 176;  Pharm.  Centr.  1854,  746. — Ann,  Pharm, 

26,  126  aud  162;  Pharm.  Centr.  1838,  530. 
RoBiQUBT.     J.  Pharm.  22,  487;  J.  pr.  Chem.  81,  125;  Repert.  59,  56; 

Pharm.  Centr,  \%36,  QB^,  —  Ann.   Chim.   Phyi.  64,  385  and  396; 

Pharm.  Centr.  1837,  514. 
Harff.     JT.  Br.  Arch.  5,  291;  Pharm.  Centr.  1836,  324. 
Blby.     K  Br.  Arch,  26,  169;  Pharm.  Centr.  1841,  619. 
Laroc(IUB.     J.  Pharm.  27,  197  ;   J.  pr,   Chem.  24,  34;  Ann,  Pharm, 

39.  97;  Pharm.  Centr.  1841,  716. 
Barrbswill.     Oompt.  rend.  17,  739;  «7.  pr.  Chem,  30,  379. 
Stbnhousb.     PhU.  Mag.  J.  22,  419;  Pharm.  Centr.  1843,  225. 
Ph.  Buchnbr.     Ann.  Pharm.  53,  175  and  349. 
Wbthbrill.    N.  J,  Pharm,  12,  107;  J,  pr,  Chem.  42,  247;  Pharm. 

Centr.  1847,  749. 
A.  Stbeckbr.     Ann.  Pharm.  90,  328;  J.  pr.  Chem.  62,  434. 
W.  Knofp.     Pharm.  Centr.  1854,  860;  1855,  657,  737. 

OallapfeMure,  GaUuMaitre,  Aeide  gallique.  —  First  examined  by  tbe  Dijon 
academicians,  contaminated  however  with  tannic  acid.  First  prepared  in  die  para  state 
by  Scheele. 

Sources.  In  gall-nuts  (Soheele),  in  the  Sumach  and  Dibidivi  (Sten- 
house);  in  the  gammy  exudation  of  the  sumach  (Fernandez);  in  CytisuM 
Hypocystisy  Florei  Amicce,  Semen  SabadillcBf  Radix  ffellehori  alhi  and 
nigri^  R.  Ookhici  autumnalis^  R.  Ipeccumanhoe  and  Cortex  Angtuturm 
tpurius;  in  green  and  black  tea,  in  the  acorns  of  Quercus  cegyhp$  (not 
in  oak-bark,  catechu  or  kino),  in  the  shell  of  the  fruit  of  Terminalia 
Ch^nda,  in  R,  Bittortof,  in  the  fruit  of  Anacardia  bryojblia;  in  R.  Senegm^ 
the  leaves  of  Coriaria  myrtifolia,  the  fruit  of  My/ius  Pimenta  and  Bert^ 
oUetia  excelsa,  in  Sandal-wood,  in    Lycopus  europ.,  Linum  latifolium^ 
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Fd,  Uvos  urH  (Kawalier);  in  Bad.  PlumbaffinU  europ.;  in  Acaja-nuts 
(Vicira  de  Mattos);  in  the  bark  of  the  pomegranate  root  (A.  Latoar  de 
Trie),  in  mango-seeds  (Aveqnin) ;  in  the  fruit  of  Miua  paraduiaca 
(Boussingault),  in  rhubarb- root  (Brandos);  in  Flores  Amtcce,  tbnd  JRculix 
Stiychnos  Nux  vomica;  and  probably  in  most  of  the  astringent  parts  of 
plants.  (Higgins^  8ckw,  5,  46.) 

Formation.  From  Quercitannie  Acid.  1.  By  boiling  with  potash-ley 
or  dilute  sulphuric  or  hydrochloric  acid  (Liebig),  with  simultaneous 
formation  of  a  hydrate  of  carbon  (Liebig),  of  glucose  (Stass.  Ann.  Pharm. 
SO,  205;  Strecker): 

2C"H«0"  +  16HO  -  6C"H«0»»  +  C»fP«0>* ; 

(compare  Knop,  Pharm.  Centr.  1855,  748.)  —  2.  By  fermentation,  (jid.  Tannic 
acid.) 

Preparation.  1.  An  aqueous  infusion  of  gall-nuts  is  evaporated  to 
dryness;  the  pulverised  residue  exhausted  with  absolute  alcohol;  the 
liquid  filtered;  the  greater  part  of  the  alcohol  removed  from  the  yellowish 
filtrate;  the  residue  diluted  with  water;  and  the  liquid  evaporated  to  the 
crystallising  point.  (Richter.)  —  This  process  yields  but  a  small  quantity 
of  gallic  acid,  and  according  to  Pfaff,  contaminated  with  tannic  acid.  — 
Infusion  of  gall-nuts  is  mixed  with  acetic  acid  to  decompose  the  gallate 
of  lime,  and  then  shaken  up  with  ether.  There  are  then  formed  three 
layers,  the  uppermost  containing  gallic  acid,  which  may  be  crystallised 
by  evaporation.  (Dobereiner.) 

2.  An  aqueous  extract  of  sumach  is  precipitated  with  gelatin;  the 
filtrate  evaporated;  the  residue  exhausted  with  alcohol;  the  alcohol 
distilled  off;  and  the  residue  digested  with  ether.  The  ethereal  solution 
yields  an  abundant  crystallisation  of  gallic  acid  which  may  be  rendered 
colourless  by  recrystallisation  and  treatment  with  animal  charcoal. 
(Stenhouse.)  —  An  alcoholic  infusion  of  gall-nuts  is  precipitated  with 
solution  of  isinglass  or  white  of  egg^  and  digested  for  a  quarter  of  an 
hour;  the  alcohol  removed  from  the  filtrate  by  distillation;  and  the 
residual  liquid  is  boiled  with  charcoal  dust^  filtered,  clarified  with  white 
of  egg,  and  slowly  evaporated;  the  gallic  acid  then  crystallises  from  the 
brown  viscid  mother-liquor.  (Dorffurt.)  —  According  to  Trommsdorff, 
the  acid  thus  obtained  is  contaminated  with  extractive  matter,  —  Barruel 
Sc  Th^nard  precipitate  infusion  of  gall-nuts  with  white  of  egg,  filter, 
evaporate  to  dryness,  dissolve  the  residue  in  water,  filter  again,  and  leave 
the  solution  to  crystallise  by  evaporation.  —  The  product  is  small, 
because,  as  shown  by  Berthollet  (A.  Gehl.  6,  2*26),  the  precipitate 
formed  by  white  of  egg  likewise  contains  gallic  acid,  whilst  a  small 
quantity  of  that  acid  remains  in  the  liquid,  and  its  crystallisation  is  very 
much  impeded  by  the  presence  of  albumen.  —  Braconnot  did  not  obtain 
any  crystallised  acid  by  this  process,  but  an  inconsiderable  brown  residue; 
chiefly  consisting  of  the  salts  contained  in  the  large  quantity  of  albumen 
used  in  the  process.  —  Gaultier  de  Claubry  {Ann.  Chim.  Pays.  10,  285,) 
states  that  he  obtained  a  large  quantity  of  gallic  acid  by  precipitating 
the  infusion  with  bone- gelatin,  evaporating  the  liquid,  and  exhausting 
the  residue  with  alcohol.  —  Infusion  of  galls  is  mixed  with  carbonate  of 
potash,  whereupon  tannin  is  precipitated  in  combination  with  carbonate 
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• 
of  potMb;  the  filtnto  is  preeipitated  with  aoetate  of  lead;  and  ihm  washed 
vreoipitate  if  deeompoeed  with  ralphurio  add.    (Bichter,  SertiirQer.)  — 
[These  methods  are  adapted  for  the  deteetion,  bat  not  for  the  preparatiov 
of  gallio  acid.  J.  L.] 

Dayy  boils  the  infosioii  of  galls  with  carbonate  of  baryta;  filters  the 
blaish-green  solation  of  gallate  of  baryta  from  the  insolable  oompoaad 
of  baryta  with  tannic  acid  and  extractive  matter;  precipitates  the 
baryta  by  salphurio  acid;  filters;  evaporates;  dissolves  the  residoe  in 
alcohol,  which  leaves  gam  undissolved;  and  a^in  evaporates  to  the 
dTStailising  point.  —  Fiedler  (A.  Tr.  9,  1,  52)  digests  infusion  of  galle 
with  hydrate  of  alumina,  which  he  supposes  to  take  up  the  tannio  acid 
and  leave  the  gallic  acid  in  the  liquid  to  be  evaporated.  But,  accordinj^ 
to  Davy  and  Pfaff,  a  large  quantity  of  alumina  likewise  precipitates  the 
gallic  acid;  and  if  by  chance  a  portion  of  the  acid  remains  in  solution,  in 
consequence  of  the  quantity  of  alumina  not  being  sufficient  to  precipitate 
it  completely,  this  portion  of  acid  (according  to  Davy)  contains  alumina. 

—  Proust  precipitates  infusion  of  galls  with  solution  of  protochloride  of 
tin,  removes  the  tin  from  the  filtrate  by  sulphuretted  hydrogen,  &nd 
evaporates.  This  process,  according  to  Trommsdorff,  yields  only  frw 
of  gallic  acid,  because  the  free  hydrochloric  acid  exerts  a  decomposiar 
action,  and  also  because  a  larffe  portion  of  the  gallic  acid  is  precipitated 
together  with  the  protoxide  of  tin. 

8.  Pure  querci tannic  acid  precipitated  by  sulphuric  or  hydrochloric 
acid  is  digested  for  a  day  with  a  mixture  of  1  pt.  oil  of  vitriol  or  strong 
hydrochloric  acid  and  8  pts.  water,  the  water  being  renewed  as  it 
evaporates,  and  the  liquid  is  evaporated  at  a  gentle  heat  to  the  crystal- 
lising point.  If  Btroog  add  be  used  and  the  Uqaid  boiled,  the  gallie  add  obtauied  ii 
■mall  in  qnanity,  and  dark-ooloured.  The  crystals  have  but  little  colour  and 
are  easily  purified.  (Stenhouse.)  —  Liebig  precipitates  the  solution  of 

guercitannic  acid  with  sulphuric  add;  adds  the  precipitate,  after  it  has 
een  washed  with  dilute  sulphuric  acid  and  pressed,  to  a  boiling  mixtnre 
of  1  pt.  oil  of  vitriol  and  2  pts.  water  as  long  as  it  dissolves  completely; 
and  boils  the  liquid  for  a  few  minutes.  On  cooling,  it  deposits 
strongly  coloured  gallic  acid,  which  must  be  several  times  recrystallised 
and  then  precipitated  from  the  boiling  aqueous  solution  by  neutral 
acetate  of  load.  The  washed  precipitate  is  suspended  in  water  and 
decomposed  by  sulphuretted  hydrogen,  the  sulphide  of  lead  exerting  a 
decomposing  action.  Wetherill  boils  50  grms.  of  dry  tannic  acid  with 
500  cubic  centimetres  of  a  mixture  of  sulphuric  acid  of  sp.  gr.  1  *84  with 
four  times  its  bulk  of  water,  till  the  liquid  crystallises  on  cooling;  by 
this  process  100  grms.  of  tannic  acid  yield  84  grms.  of  gallic  acid. 

4.  Tannic  acid  or  infusion  of  galls  is  added  to  an  excess  of  boiling 
dilute  potash-ley  and  boiled  for  20  seconds;  the  solution  decomposed  by 
dilute  sulphuric  acid  and  once  boiled  up;  and  the  crystalline  magma  of 
sulphate  of  potash  and  gallio  acid  is  pressed  between  paper  and  weH 
boiled  with  alcohol:  the  gallic  acid  then  crystallises  on  cooling.  (Liebig.) 

—  Coarsely  pounded  gall-nuts  freed  from  the  finest  powder,  are  exhausted 
with  water;  the  infusion  evaporated  to  an  extract;  and  this  extract 
added  by  small  portions  to  boiling  soda-ley  of  sp.  gr.  1*4  till  the  frothing 
ceases;  the  strongly  coloured  liquid,  after  being  left  to  cool  for  a  while^ 
is  supersaturated  with  acetic  acid;  the  brown  crystalline  precipitate  is 
repeatedly  washed  with  cold  water  and  dissolved  in  boiling  water;  and 
the  solution  is  treated  with  animal  charcoal  and  filtered.    The  acid  which 


OALUC  ACID.  399 

flepaifties  on  cooling,  has  only  a  brown  colour  afl«r  mveml  roorjBtalli- 
Bationsy  and  oannot  be  deoolorised  by  animal  ebarcoal;  bnt  on  dissolying 
it  in  alcohol,  there  remains  a  brown  residue,  and  the  solntion  yields  by 
•▼aporation,  nearly  colonrless  crystals,  which  may  be  purified  by  recrys- 
tallisation.  By  ibis  process,  10  lbs.  of  gall-nuts  yield  12  oi.  of  pure 
gallic  acid.  (Biichner.)  Liebig  and  Link  dissoWe  the  gallic  acid  obtained 
by  treatment  with  potash-ley  and  precipitation  with  acetic  acid^  in  water 
containing  just  sufficient  hydrochloric  acid  to  remove  all  the  potash,  and 
crystallise  it  repeatedly  till  it  bums  without  residue  on  plattnnm-foil. 
In  this  manner,  100  pts.  of  quercitannio  acid  yield  from  56  to  60  pte.  of 
gallic  acid. 

5.  One  pt.  of  ponnded  galls  is  digested  with  8  pts.  of  cold  water,  and 
the  filtered  liquid  is  exposed  to  the  air  in  open  vessels  set  in  a  warm 
place;  it  then  becomes  covered  with  a  film  of  mould  which  must  be 
irequentiy  removed.     After  being  evaporated  to  one-half,  the  liquid  is 
decanted  from  the  crystalline  sediment,  left  to  turn  mouldy  again,  <kc. 
The  sediments  consisting  of  impure  ^llic  acid  are  washed  with  a  small 
quantity  of  cold  water,  then  dissolved  in  hot  water,  filtered  and  crystal- 
lised. (Sche^le.)  [This  method  yields  the  largest  product.  J.  L.I — Tromms« 
dorff  boils  the  sediment  together  with  the  monld  with  alcohol  instead  of 
water,  filters,  adds  water,  and  distils  off  part  of  the  alcohol;  white  gallic 
acid  is  then  deposited  as  the  liquid  cools,  and  brownish  acid  on  evaporat- 
ing the  mother-liquor,  the  total  product  amounting  to  f  of  the  weight  of 
the  galls.  —  According  to  Braconnot,  the  infusion  of  galls  is  set  aside 
for  some  months  in  open  bottles,  the  mouldy  crust  removed,  the  crystals 
separated  from  the  liquid  by  pressure  between   linen,  and  the  liquid 
evaporated  to  a  syrup:  it  then  deposits  an  additional  quantity  of  gallic 
acid.     Powder  of  galls  which  has  been  exhausted  with  boiling  water, 
when  left  to  itself  in  the  moist  state  for  two  months,  and  then  extracted 
with  hot  water,  likewise  yields  a  small  quantity  of  gallic  acid.     20  lbs. 
of  galls  thus  treated  jrield  5  pts.  of  impure  acid,  and  when  this  impure 
acid  is  dissolved  in  boiling  water,  treated  with  purified  animal  charcoal, 
filtered  (ellagicacid  then  remaining  on  the  filter),  cooled,  and  the  remain- 
ing mother-liquor  further  evaporated  and  cooled,  4  pts.  of  the  pure  acid 
are  obtained.  —  According  to  Braconnot,  also,   entire    gall-nuts  con- 
tinually moistened  with  water  during  a  month   in  summer,  swell  up, 
become  covered  with  mould,  and  are  reduced  to  a  whitish  pulp,  and 
when  this  pulp  is  freed  from  a  brownish  liquid  by  pressure  between 
linen,   boiling  water  likewise  extracts  gallic  acid  from  it.     A  similar 
method  may  be  adopted  with  powder  oi  galls. — Biichner  obtained  by 
Braconnot*s  process,  a  yellowish  white  powder,  which  when  treated  with 
hot  water,  yielded  a  turbid  liquid  running  turbid  through  the  filter, 
but  dissolved  in  boiling  alcohol,  with  the  exception  of  a  residue  probably 
consisting   of  elkigic  acid,  and  separated  therefrom  in  pure  crystals^ 
amounting  to  l^lb.  from   10  lbs.  of  galls.  (Compare  further,  Martins, 
Fharm.  Cenir.  1831,  224;  Fr.  Miiller,  A^.  Br.  Arch.,  46,  152).  Wittstein 
(ViertelgaMrschr.  pr,  Pharm,   2,  72)  obtained,  from  Chinese  gall-nuta 
which  had  been  moistened  in  the  powdered  state  with  water  and  exposed 
to  the  air  for  6  weeks  at  a  moderate  heat,  scarcely  17  per  cent,  of  gallic 
acid;   but,   after  addition   of  ordinary  gall-nuts  or  beer-yeast,   nearly 
50  per  cent.  —  Steer  {Wien.  Akad.  Ber.  22,  249;  Chem.  GazAS57,  430) 
stirs  up  100  lbs.  of  the  best  Turkish  gall-nuts  pounded  as  finely  as 
possible  to  a  thin  paste  with  water;  leaves  the  mixture  to  itself  for  10 
days,  stirring  frequently  and  renewing  the  water  as  it  is  absorbed;  decants 
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the  liquid  alter  adding  more  water;  exhaosta  the  residue  in  a  wooden 
dlBplaoement  apparatus;  decants  and  strains  all  the  extracts  after  the 
deposit  has  settled;  leaves  the  liquid  in  large  loosely  covered  pans  in  a 
warm  place  for  three  or  four  months  till  all  the  gallic  acid  has  separated 
out;  rinses  the  yellowish  red  acid  thus  obtained  with  distilled  water; 
dries  the  product  (the  dried  acid  thus  obtained  from  100  lb&  of  gall-nuts 
amounted  on  the  average  to  24  lbs.);  dissolves  it  in  boiling  water;  leaves 
it  to  settle  in  a  warm  place;  digests  the  decanted  liquid  with  purified 
blood-charcoal;  filters  through  paper  free  from  iron;  leaves  the  filtrate  to 
crystallise;  and  puts  the  pure  acid  immediately  into  well-closed  vessels  to 
protect  it  from  ferruginous  dust.  —  Kent  (Sill.  Ann.  J,  24,  314)  agitates 
common  ink  with  ether,  decants  the  ether  and  distils,  and  thus  obtuns  a 
large  quantity  of  gallic  acid.  The  ink,  after  this  treatment^  is  as  good  aa 
ever.  —  Berzeiius  previously  decomposes  the  gallate  of  iron  in  the  ink 
with  hydrochloric  acid.  —  The  preparation  from  acaju-nuts  is  described 
by  Vioira  de  Mattos.  (J.  Fhami.  17 ^  625,)  From  mango -seeds,  gallic 
acid  is  obtained  by  extraction  with  water,  boiling  with  white  of  egg,  and 
evaporating  the  filtrate:  product,  10  per  cent.  (Avequin,  J,  Pharm. 
17,  432.) 

To  detect  traces  of  querci tannic  acid  in  gallic  acid,  Wackenroder 
(^.  Br.  Arch.)  adds  sulphate  of  quinine,  which  then  produces  turbidity. 

Properties.  Crystallises  from  the  hot  aqueous  solution  in  slender 
white  silky  needles  (Braconnot);  in  prisms  belonging  to  the  doubly  oblique 
prismatic  system.  Fig.  126  (oP  .  T  .  ao'P  •  ooP  .  ooPco);  cleavage 
parallel  to  y,  less  distinct  parallel  to  ti;  y  :  u=95°;  y  :  cr=125°  20'; 
u  :  t;=84°;  v  :«=160°;  y  :  n=116°;  u  :  a  about  150°  (Brooke,  PhU. 
Ann.  6,  119;  compare  Wackenroder,  J.  pr.  Chem.  23,  209;  Guibourt^ 
Eev.  tcient.  3,  36.)  Colourlesss.  Has  a  harsh,  slightly  acid  taste  and 
reddens  litmus.  Bley  (N.  Br.  Arch.  36,  169.)  Gives  off  9*45  p.o. 
(2  At.)  water  at  120.  (Pelouze.) 

^/120».  Pclouzc.      Licbig.   Jj^^}^  Stenhoitte. 

^    &  Otto.  a.  b.  e. 

14  C   84  ....  49-41  ....  49-49  ....  49-18  ....  49*37  ....  49*25  ....  49-31  ....  49*22 

6  H  6  ....     3-53  ....     3-65  ....     3*64  ....     3*58  ....     3*70  ....     370  ....     3*75 

10  O  80...  4706   ...  46-86...  4718....  47*05  ....  4705    .     4699  ....  4703 

C^l^OW...  170  .... 100-00  ....100-00  ...100*00  ...10000  ....100-00  ....10000  ....1001» 

The  acid  analysed  by  Pelouze  and  by  Liebig  was  prepared  by  5  ;  Stenhouse's  acid  a, 
from  sumach  by  2  ;  &  from  sumach  by  3  ;  and  e  from  dibidivi  by  2. 

Deeomposkions.  The  dry  acid  carefully  heated  to  between  210°  and 
215°,  gives  off  pure  carbonic  acid  gas,  and  yields  a  sublimate  of  pyro- 
gallic  acid,  without  any  other  product:* 

CWH«OW  -  C"H«0»  +  2C0«. 

it  likewise  gives  off  carbonic  acid  when  quickly  heated  to  250^;  in  that 
case,  however,  no  pyrogallic  acid  sublimes,  but  water  distils  over  and 
metagallic  acid  remains  in  the  retort.  (Pelouse.) 

2C"HH)»  -  C«H«0»  +  4C0«  +  4H0. 

*  Water  and  metagallic  acid  are  always  formed  at  the  same  time  [J.  L.]. 
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Between  225°  and  236^  the  acid  melts  and  boils^  and,  after  tbree  honn^ 
jields  a  red-brown  mass  with  a  blackish  lustre,  which  dissolves  almost 
completely  in  cold  water,  and  precipitates  a  solation  of  gelatine,  bat  not 
the  vegetable  bases  (the  galihunUc  add  of  Berzelms).  At  a  still  higher  teih- 
peratare,  the  residue  consists  chiefly  of  metagallic  acidi  insoluble  in  water, 

bat  soklble  in  alkalis.  The  decomposition  is  not  so  simple  as  it  is  given  by  Pelouze ; 
water  and  galihomic  acid  are  produced  at  every  stage  of  the  distillation.  (Robiqnet : 
comp,  Braconnot,  Wackenroder.)  [The  largest  aroovnt  of  pyrogallio 
acid  is  obtained  by  mixing  the  gallic  acid  (84  to  36  p.  c.)  with  2  pts.  of 
coarsely  pounded  pumice-stone,  and  heating  in  a  stream  of  carbonic  acid. 
J.  L.]  By  rapid  distillation  there  is  obtained,  in  addition  to  pyrogallio 
acid,  a  crystalline  granular  soblimate  of  a  scarlet  or  brown- red  colour. 
(Wackenroder.)  —  2.  Gallic  acid  bums  in  the  air,  leaving  a  black,  com- 
bustible charcoal.  (Scheele.)  —  8.  The  aqneous  solation  remains  unal- 
tered if  excluded  from  the  air;  but  in  contact  with  the  air,  it  decomposes, 
with  formation  of  fungi  and  a  black  humus-like  substance.  (Pelouze.)  — - 
4.  Gallic  acid  remains  unaltered  in  contact  with  alkalis,  so  long  as  no 
oxygen  gas  oomes  in  contact  with  it;  but  in  contact  with  oxygen,  it 
decomposes,  the  more  quickly  and  strongly  as  the  alkalies  are  in  greater 
excess,  probably  because  these  bodies  have  but  little  affinity  for  gallic 
acid  and  rather  dispose  its  constituents  to  arrange  themselves,  under  the 
influence  of  the  absorbed  oxygen,  in  the  form  of  other  compounds,  such 
as  humus,  carbonic  acid,  and  perhaps  also  acetic  acid;  the  peculiar  colours 
produced  at  the  same  time  are  due  to  the  formation  of  one  or  more 
coloured  products  of  decomposition  not  yet  investigated.  —  The  tints 
thus  produced  are  :  with  a  small  quantity  of  ammonia:  yellow;  with  a 
large  quantity,  red-brown;  with  a  small  quantity  of  potcuk:  green,  after 
a  while;  with  a  large  quantity:  first  yellow,  then  rea  and  brown;  with  a 
small  quantity  of  baryta-water:  reddish  yellow;  with  a  large  quantity: 
blue  with  greenish  blue  flakes;  with  a  small  quantity  of  ^fro^t/ta- water: 
pale  yellow;  with  a  large  quantity:  greenish  blue  with  blue  flakes;  with 
a  small  quantity  of  ^im^- water:  redtlish  yellow;  with  a  large  quantity: 
violet-green  with  flakes  of  similar  colour.  (Gm.  4  Aufl.  ii.  164.)  —  Caustic 
soda  acts  with  ao neons  gallic  acid  in  the  same  way  as  caustic  potash; 
carbonate  of  potash  acts  in  a  similar  manner,  but  more  slowly  (BUchuer; 
see  also  Wackenroder,  N,  Br,  Arch,  27,  257.)  When  Scheele*s  gallic 
acid  is  added  to  thoroughly  boiled  lime-water  standing  over  mercury, 
white  flakes  are  formed,  and  with  a  larger  quantity  of  the  acid,  a  pale 
red  solution;  oxygen  gas  passed  up  to  the  solation  is  quickly  absorbed, 
the  liquid  assuming  a  greenish  bine  colour;  if  hydrochloric  acid  be  then 
introduced,  no  carbonic  acid  is  evolved,  perhaps  on  account  of  the  great 
dilution,  but  light  blue  flakes  are  separated.  (Gm.)  According  to  Chev- 
reul  {Diet,  des  So,  not.  20,  530,  and  Mem.  du  Mu8,  1825,  374,)  oxygen 
gas  is  absorbed  the  more  quickly  and  abundantly,  the  more  the  alkali  is 
in  excess:  0*2  grm.  of  gallic  acid  mixed  with  a  small  quantity  of  aqueous 
potash  absorb  in  a  quarter  of  an  hour,  7*5  cub.  cent.;  in  15  hours,  14*5 
cub.  cent,  of  oxygen  gas,  and  produce  10  cub.  cent,  of  carbonic  acid  gas, 
which  may  be  expelled  by  hydrochloric  acid.  0'2  grm.  of  gallic  acid 
mixed  with  a  larger  quantity  of  potash,  absorb  1 9  cub.  cent. ;  if  more 
potash  be  added,  14*5  cub.  cent.;  and,  on  a  still  further  addition  of  potash, 
more  oxygen  is  absorbed,  in  all,  58  cub.  centimetres  of  oxygen  gas; 
similar  effects  are  produced  by  baryta  added  in  various  quantities. 
When  aqueous  gallic  acid  has  turned  green  by  the  action  of  a  small 
quantity  of  alkali  and  air,  it  is  not  coloured  red  by  a  larger  quantity  of 
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alkali  unless  it  can  absorb  more  oxygen;  the  green  matter  is  therefore 
different  from  the  red  (which  is  produced  by  the  action  of  a  larger 
quantity  of  oxygen.)  Baryta- water  neutralised  with  Scheele's  acid  ia 
coloured  green  by  oxygen  gas;  if  the  baryta  be  then  precipitated  by  an 
exactly  equivalent  quantity  of  sulphuric  acid,  the  green  filtrate  yielcls  by 
evaporation  a  very  acid  and  harsh-tasting  residue,  which  precipitates 
gelatin,  is  free  from  sulphuric  acid,  and  dissolves  in  water,  alcohol  and 
ether.  Hence  Chevreul  concludes  that  tannin  is  formed  in  this  decom- 
position of  gallic  acid;  but  the  tannin  doubtless  existed  ready  formed  in 
the  gallic  acid  which  he  used.  —  According  to  Ddbereiner,  100  pts.  of 
gallic  acid  absorb  29  pts.  of  oxygen  gas.  {GUb,  72,  203. — When  a 
mixture  of  gallic  acid  and  alkali  which  has  been  exposed  to  the  air,  is 
distilled  with  dilute  sulphuric  acid,  acetic  acid  passed  over.  (Bouillon 
Lagrange.)  —  5.  GhiUic  acid  mixed  with  excess  of  bicarbonate  of  lime 
and  exposed  to  the  air,  forms  a  bluish  liquid  which  ultimately  assumes  an 
indigo  colour  and*  forms  after  some  time  a  small  quantity  of  greenish 
blue  sediment.  When  gallic  acid  is  heated  with  excess  of  bicarbonate 
of  lime,  carbonate  of  lime  is  precipitated,  and  the  liquid,  colourless  at  first, 
assumes  a  dark  blue  colour,  and  yields  dark  blue  flakes  on  addition  of 
alcohol  or  ether-alcohol.  The  indigo-coloured  solution  assumes  a  fine 
amethyst-red  colour  when  treated  with  acids,  but  becomes  blue  again  on 
being  neutralised  with  lime.  —  This  product  of  the  decomposition  of 
gallic  acid  b  called  by  Wackenroder,  gaUerythroie  <tcid,  and  by  Berzelins, 
cyanogMio  <»cid.  It  is  also  produced  when  gallate  of  baryta  turns  bine 
by  exposure  to  the  air. 

6.  Gkdlic  acid  is  decomposed  by  chlorine,  (Proust.)  Chlorine- water 
forms  with  aqueous  gallic  acid,  a  li^ht  yellow  liquid  which  after  a  while 
becomes  brownish  yellow,  then  decomposes  completely  and  becomes 
colonrless.  (Wackenroder.)  — Gallate  of  potash  is  violently  attacked 
by  bromine  Kad  yields  a  brownish  resin.  (Cahours,  N'.  Ann.  Chim.  Phifu 
19,  507.)  — 7.  If  Uric  add  heated  with  gallic  acid  forms  oxalic  acid.  --> 
8.  It  is  very  quickly  oxidised  by  iodic  add,  (Millon.)  —  9.  Aqueous 
gallic  acid  mixed  with  hichrom^Ue  of  potash  immediately  turns  brown, 
and  gradually  deposits  brown  flakes  insoluble  in  hydrochloric  acid. 

10.  When  it  is  quickly  heated  with  oil  of  vitriol,  pyrogallic  acid 
sublimes,  together  with  a  small  quantity  of  yellowish  red  matter 
insoluble  in  water.  A  mixture  of  1  pt.  gallic  acid  and  5  pts.  oil  of 
vitriol  carefully  heated  to  140°,  becomes  first  yellow-brown,  then  rose- 
coloured,  and  ultimately  dark  .  wine-red ;  it  then  contains  ellagic  and 
rufigallio  acids.     (Braconnot,  Robiauet.) 

11.  When  gallic  acid  is  boiled  down  with  a  solution  of  2  pta  chloride 
of  calcium  in  5  pts.  of  water,  carbonic  acid  is  continuously  given  off; 
and  when  the  liquid  attains  a  temperature  of  120^  or  122^,  a  copious 
yellowish  white  precipitate  is  formed  consisting  of  small  polyhedral 
crystals.  The  precipitate  is  washed  with  hydrochloric  acid  and  then 
with  alcohol,  pressed  between  paper  and  dried  at  a  temperature  between 
25'^  and  30°;  it  tastes  like  chloride  of  calcium,  with  an  aftertaste  of 
gallic  acid,  reddens  moist  litmus  paper,  and  imparts  a  permanent  black 
stain  to  moist  paper  at  the  point  of  contact.  After  being  dried  at  80°,  it 
does  not  give  off  water  at  any  temperature  up  to  130  .  Immersed  in 
water  the  crystals  become  opaque,  give  up  chloride  of  calcium  together 
with  a  small  Quantity  of  gallic  acid,  and  yield  a  pulpy  mass  which, 
when  collected  on  a  filter,  exhibits  the  properties  of  unaltered  gallic 
acid.     The  crystals,  when  carefully  heated,  yield,  first  a  harsh-tasting 
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liuaid  containing  a  lar^e  quantity  of  hydrochloric  acid,  and  then  rose- 
coloured  vapours^  which  condense  to  a  transparent  liquid  containing 
water,  hydrochloric  acid,  and  a  very  changeable  red  substance,  which 
imparts  to  cotton  a  red,  or,  after  impregnation  with  basic  mordants,  a 
yiolet  colour.  The  residue  contains  charcoal,  and  when  treated  with 
water,  yields  a  mixture  of  lime  and  chloride  of  calcium.  Subjected  to 
dry  distillation,  it  yields  pyrogallic  ^id.  (Robiquet.)  —  When  a  decoc- 
tion of  gall-nuts  is  precipitated  with  chloride  of  calcium  and  the  preci- 
pitate is  exposed  to  the  air  for  several  months,  it  becomes  brownish 
black  and  deposits  a  powder,  on  which  shining  crystals  resembling 
boracic  acid  collect.  These  crystals  are  permanent  in  the  air;  dissolve 
readily  in  water  and  alcohol;  melt  when  heated;  then  turn  brown-black, 
swell  up  and  take  fire,  emitting  an  empyreumatic  odour;  give  off  hydro- 
chloric acid  when  heated  with  oil  of  yitriol;  and  when  dissolved  in  water 
and  mixed  with  hydrochloric  acid,  deposit  a  white  powder,  which 
behaves  like  ellagic  acid  and  forms  a  yellowish  white  precipitate  with 
protosulphate  of  iron.     (Hiinefeldt,  J,  pr.  Chetn,  7,  232.^ 

1 2 .  Qallic  acid  reduces/f r7*ic  salts,  and  forms  with  the  resulting  ferroso- 
ferric  oxide  a  black-blue  compound.  (Chevreul,  Po^^.  17>  174.)  When  an 
alcoholic  solution  of  gallic  acid  is  mixed  with  an  alcoholic  solution  of  dry 
ferric  sulphate  and  heated  to  between  G0°  and  70^  the  liquid  assumes  a 
fine  blue  colour,  and  deposits  ferrous  sulphate  together  with  resinous 
drops  which  solidify  on  cooling.  (Persoz,  Compt  rend,  17,  1064; 
Biichner.)  Gallic  acid,  or  an  alkaline  gallate,  forms  with  excess  of  ferric 
hydrochlorate,  first  a  blue-black  precipitate,  which  immediately  redis- 
solves  with  greenish  colour,  while  the  gallic  acid  is  decoipposed;  if  the 
gallic  acid  is  in  excess,  the  precipitate  likewise  disappears,  and  the  whole 
of  the  ferric  chloride  is  reduced.  (Waokenroder.)  When  gallic  acid  is 
slowly  dropped  into  excess  of  ferric  sulphate,  no  colouring  is  produced 
or  only  a  transient  blue  tint;  in  a  solution  of  ferric  oxide  mixed  with 
chlorine,  no  blue  colour  is  produced  even  by  an  excess  of  gallic  acid. 
When  a  ferric  salt  is  added  to  excess  of  gallic  acid,  and  the  mixture  is 
treated  with  neutral  acetate  of  lead,  a  blue  precipitate  is  formed,  which 
dissolves  in  oxalic  acid,  forming  a  colourless  solution;  the  solution  contains 
both  sesquioxide  and  protoxide  of  iron.  The  blue  colour  is  restored  by 
acetate  of  soda.  (Barreswil,  Campt  rend.  17,  739.)  In  a  solution  of 
ferric  chloride  mixed  with  ferricyanide  of  potassium,  the  smallest  quan- 
tity of  gallic  acid  produces  prussian  blue.  (Wackenroder,  N,  Br,  Aixh, 
27,  269.)  —  Ferric  acetate,  or  a  mixture  of  ferric  hydrochlorate  and 
acetate  of  soda,  forms  with  the  smallest  quantity  of  gallic  acid,  a  blue- 
black  precipitate  soluble  in  a  large  excess  of  acetic  acid;  the  liquid 
remains  blue  black  and  transparent. -— An  alkaline  gallate  in  excess 
forms  with  ferric  hydrochlorate  a  blue-black  liquid  in  which  common 
salt  or  acetate  of  soda  produces  a  precipitate  which  dissolves  in  potash, 
forming  a  brown-red  solution.  —  A  solution  of  ferrous  sulphate  free  from 
ferric  salt  is  not  coloured  by  gallic  acid  at  first;  but  on  exposure  to  the 
air,  the  mixture  gradually  assumes  an  azure-blue  colour,  and  after  12 
hours,  a  blackiL-blue  precipitate  separates,  the  liquid  retaining  its  blue 
colour.  If  the  solution  of  ferrous  sulphate  is  mixed  with  &  small  quan- 
tity of  caustic  alkali,  alkaline  carbonate  or  bicarbonate  of  lime,  it 
immediately  acquires  an  azure-blue  colour  on  addition  of  gallic  acid,  and 
afterwards  yields  a  precipitate  soluble  iu  acetic  acid. — A  solution  of 
ferrous  sulphate  mixed  with  acetate  of  soda  is  immediately  coloured 
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azare-blue  by  gallic  acid,  and  after  a  while  yields  a  blue  precipitate. 
{ Wackenroder,  A  nn .  Fharm,  3 1 ,  77 .) 

13.  Cuprie  acetate  forms  with  gallic  acid  a  copious  red-brown  preci- 
pitate which  dissolves  without  colour  in  hydrochloric  acid,  and  forms 
with  potash  a  brownish  yellow  solution  which  deposits  scarlet 
cuprous  oxide.  A  similar  reaction  is  produced  with  cuprie  sulphate. 
(  Wacken  roder. ) 

14.  Gallic  acid  gradually  reduces  the  solutions  of  the  noble  metals. 

15.  A  solution  of  2  to  5  pts.'  of  gallic  acid  in  80  pts.  of  water  added 
to  an  excess  of  a  mixture  of  strong  ammonia  and  sulphite  of  ammonia, 
acquires  a  fine  red  colour,  which  disappears  very  quickly,  especially  if 
the  liquid  be  heated,  but  returns  as  it  cools,  gradually  extending  from 
the  surface  downwards.  If  the  heating  in  open  vessels  be  often  repeated, 
with  addition  of  fresh  ammonia-salt,  and  the  liquid  finally  left  to 
evaporate  in  thin  layers  at  about  30^  the  whole  of  the  gallic  acid  will  be 
decomposed,  the  only  products,  besides  sulphite  of  ammonia,  bein^ 
amides  of  carbonic  acid  and  traces  of  sulphuric  acid.  —  If  solutions  con- 
taining 1  or  2  pts.  of  gallic  acid  to  8  pts.  of  water  are  treated  in  the 
same  manner,  taking  care  not  to  let  them  become  coloured  more  than 
necessary,  brown  crystals  are  obtained  after  two  or  three  weeks,  which 
become  colourless  by  recrystallisation,  and  appear  to  consist  of  gallate 
of  hydrylamine  (=  2C"H«OWNH»,HO;  vid.  Gfl/toitc  a«Vf).  (W.  Knop, 
Fhaim.  Centr.  18.55,  709,) 

Comhinatiions,  Gallic  acid  dissolves  in  100  pts.  of  cold  and  in  3  pts. 
of  boiling  water.     (Braconnot.) 

It  expels  carbonic  acid  from  its  salts.  -^  The  GallcUes  are  divided, 
since  gallic  acid  is  tribasic,*  into  tribcuic  (neutral)  C"H'M'0*®,  hibasie 
C'*H*M«0^  and  monobasic  salts  C"H»MO»  Besides  these,  gallic  acid 
likewise  forms  salts  containing  7,  8  or  10  At.  of  a  base  to  42  At  C. — 
The  gallates  in  the  dry  state  are  permanent  in  the  air,  but  in  contact 
with  alkaline  liquids,  they  absorb  oxygen  from  the  air  and  become  brown 
or  black.  In  presence  of  free  acid,  this  decomposition  does  not  take 
place. 

It  is  only  the  gallates  of  the  alkalis  that  are  soluble  in  water. 

Gallate  of  Ammonia,  a.  Acid, —  1.  Dehydrated  gallic  acid  is 
saturated  with  dry  ammoniacal  gas,  and  the  excess  of  ammonia  left  to 
evaporate  in  vacuo.     (Robiquet.) 

2.  Ammoniacal  gas  is  passed,  nearly  to  saturation,  into  a  saturated 
solution  of  gallic  acid  in  absolute  alcohol;  and  the  separated  salt  is 
washed  with  absolute  alcohol,  and  dissolved  in  the  smallest  possible 
quantity  of  boiling  water,  whence  it  crystallises  on  cooling.     (Biichner.) 

The  salt  prepared  by  (1)  is  a  white  powder  with  a  slight  tinge  of 

greyish  yellow.     (Liebig.)      It  separates  from  the  aqueous  solution  in 

combination    with   water  of    ciystallisation .      (Robiquet.)  —  By  (2): 

Slender  six-sided  prisms.     The  solution  has  a  strong  acid  reaotion.  — >  It 

'  does  not  give  off  any  thing  at  100^.     (Biichner). 

*  Tn  the  classification  given  at  page  204,  vol.  vii,  gallic  acid  is  placed,  as  a  bibasie 
add,  among  the  compoands  belone^ing  to  the  primary  nucleus  C^^hK     Bot,  according 
to  Strecker's  numerous  analyses  of  the  lead-salt  (p.  410),  it  appears  to  be  really  tribasio 
:  SB  C^^H^O^fO^x  and  should  therefore  be  included  in  the  salene^series  [Fj.]. 


Uy  (1). 
14  C 84  .... 
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44-92  ....  46-16         14  C  .... 

7-49                              N .... 

4-81  ....     4-82         11  H... 
42-78                          12  O... 
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Cryttallind,  BUcbner. 
....     84  ....     40-97  ....  40*95 

N 14  .... 

9  H 9  .... 

....     14  ....       6-85 

....     11  ....    '  5-36  ....   -5-38 

10  O 80  .... 

..»,     96  ....     46-82 

Ci»H»(NH«)0«»....  187  .... 

100-00 

+  2Aq 

....  205  ....  10000 

When  immersed  in  aqneons  ammonia  and  in  .contact  with  the  aif,  it 
gradually  turns  red  and  ultimately  brown.  Hence  it  canliot  be  prepared' 
by  saturating  hydrated  or  aqueous  gallic  acid  with  ammonia.  (Robiquet.) 
—  If  the  alcohol  used  in  the  preparation  (2)  contains  a  little  water,  the 
liquid  saturated  with  ammonia  decomposes  in  contact  with  the  air  just 
like  the  aqueous  solution.     (Biichner.) 

Oatlate  of  Potash,  —  1 .  When  an  alcoholic  solution  of  gallic  acid  is 
mixed  with  alcoholic  potash,  a  whit6  precipitate  is  immediately  formed^ 
which  at  first  redissolves  in  the  liquid.  If  potash  be  added  till  the 
surface  of  the  liquid  becomes  covered  with  green  veins  which  do  not 
disappear  on  stirring,  soft  white* flakes  separate  ont,  which  may  be 
freed  from  excels  of  gallic  acid  by  washing  with  alcohol  and  dried 
at  a  gentle  heat.  If  the  slightest  excess  of  potash  be  added,  the 
liquid  acquires  a  dark  green  colour,  and  the  colourless  salt  at  first 
obtained  soon  becomes  dark  green  and  greasy. — The  salt  cannot  be  pre- 
pared with  aqueous  solutions. 

2.  Quercitannic  acid  is  added  by  small  portions  to  boiling  potash-ley 
of  sp.  gr.  1  '30,  as  long  as  brisk  effervescence  ensues;  tlie  liquid,  after 
boiling  for  some  time  is  saturated  with  acetic  acid;  and  the  gallate  of 
potash  which  crystallises  on  cooling  is  washed  with  a  small  quantity  of 
water,  repeatedly  boiled  with  alcohol,  and  obtained  nearly  colourless  by 
recrystallisation  with  addition  of  animal  charcoal.     (Biichner.) 

White  crystalline  powder,  soft  and  loose  after  trituration;  the  acid 
obtained  by  2,  is  slightly  brownish.  By  continued  exposure  to  the  air 
it  becomes  covered  with  a  greenish  film,  but  is  not  perceptibly  decom" 
posed.  Does  not  give  off  any  water  at  100^  It  dissolves  very  readily 
in  water  with  slight  brown  colour;  the  solution  has  a  strong  acid  reac-* 
tion,  and  if  concentrated,  deposits  the  salt  in  slightly  brownish  neediest 
on  addition  of  alcohol.     (Biichner.) 


2  KG 94*4 

42  C 2520 

18  H 18-0 

30  O  2400 


Bttcbner. 

(1)                 (2) 

15-61 

•••• 

15-29    ....     15-46 

41'69 

•  ••• 

41-63     ....     4208 

2-78 

••■• 

3-24     ....       3-18 

39-92 

•  ••• 

39-82     ....    39-28 

2CMH»KOW  +  C"HH)w  +  2Aq  ....  604-4     ....  10000    ....  10000    ....  100-00 

OoUate  ofSodcL. — Prepared  like  the  potash-sali.  1 .  —  White  granular 
crystalline  powder,  easily  soluble  in  water;  the  solution  saturated  while 
hot  yields  needle-shaped  laminie  on  cooling.  The  salt  gives  off  22*03  p.  c. 
(6  At.")  water  at  100''.  With  aqueous  alkalis  it  behaves  like  the 
potash  salt.     (Biichner.) 
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BUchner. 

NaO 31     ....     16-14     16-10 

14  C  ..« 84     ....     43*75     43-13 

6  H 5     ....       2-60    2-90 

9  O ..^. 72     ....    37-51     37-87 

CMH*NaO»  ....  192    ....  100  00     10000 

GalicOe  of  Baryta.  -7-  Free  gallio  acid  and  gal  late  of  soda  do  not 
precipitate  banrtansalts.  With  b&rjta  water  not  in  excess,  or  with  an 
ammoniacal  sofntion  of  chloride  of  barium,  gallic  acid  forms  a  copious 
white  precipitate,  which  quickly  turns  blue  in  contact  with  the  air.  — 
When  recently  precipitated  carbonate  of  baryta  is  added  to  a  boiling 
concentrated  aqueous  solution  of  gallic  acid,  as  long  as  effervescence 
ensues,  and  the  mixture  is  diluted  with  a  large  quantity  of  water  and 
boiled,  the  pale  yellow  filtrate  deposits  on  evaporation,  slender  needles 
which  increase  in  quantity  till  nearly  all  the  water  is  evaporated. 
When  the  liquid  separated  hot  from  the  crystals  is  left  to  cool,  no  more  crystals 
separate  out,  and  when  it  is  left  to  evaporjite  spontaneonsly,  only  an  efflorescence  is  pro- 
duced. The  crystals  are  freed  from  the  mother-liquor,  washed  with 
alcohol,  and  quickly  dried.  ^—  Slender*  needles,  apparently  belonging  to 
the  hexagonal  system.  White  with  a  brownish  tinge  on  the  sur&oe. 
Does  not  give  off  any  water  at  100°,  but  becomes  dimcult  to  dissolve  in 
water.     It  is  insoluble  in  alcohol. 

Bttchner. 

BaO 76-6  ....  28-95     2885 

14  C  84-0  ....  31-75     31*69 

8  H  80  ....  3-02     3-32 

120  960  ....  36-28     36-14 

C"BaH»0»  +  3Aq  ....  264-6     ....  10000    100-00 

GtUUUe  qf  Strontia.  •—  Gallic  acid  acts  upon  strontia-salts  in  the 
same  manner  as  on  baryta-salts.  Oallate  of  strontia  is  prepared  in  the 
same  manner  as  the  baryta-salt,  but  the  solution  must  be  evaporated 
nearly  to  dryness.  White  crvstals,  more  soluble  in  water  than  the 
baryta-salt.  The  aqueous  solution  reddens  litmus.  The  salt  when 
heated  to  100^  does  not  give  off  water,  but  is  afterwards  difficult  to 
dissolve  in  water;  the  solution  is  violet.     Insoluble  in  alcohol  (Biichuer.) 

BUchner. 

SrO 62  ....  20-88  2079 

14  C 84  ....  33  73  3351 

9  H 9  ....  3-62  3.71 

13  O 104  ....  41-77  41-99 

CWH»8rOW  +  4Aq  249    ....  10000     100-00 

OaUate  of  Lime,  —  Alkaline  gallates  form  with  chloride  of  calcium  a 
scanty  blue-green  precipitate  (p.  402).  A  cmtalline  salt  is  obtained  by 
treating  aqueous  gallic  acid  with  carbonate  of  lime,  as  in  the  preparation 
of  the  baiyta  and  strontia  salts,  excepting  that  no  water  is  added  after 
the  saturation  with  carbonate  of  lime.  —  Thin  pale  yellow  crusts  made 
up  of  adhering  needles.    At  100^^  the  salt  does  not  give  off  water,  bnt 
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becomes  difficnit  to  diesoWe  in  water.  From  the  aqneoas  solation,  alcohol 
throws  down  white  flakes  which  become  bluish  green  bj  exposure  to 
the  air. 

Bttchaer. 

CaO 28     ....     12-97     1309 

14  C 84     ....     38-89     38-62 

8  H 8     ....      3-70    3-79 

12  0 96     ....     44'44     44-50 


C"H*CaOW  +  3Aq 216     ....  10000     10000 

GaUate  of  Magnena,  —  a.  Basic  Calcined  magnesia  immersed  in  an 
aqueous  solution  of  gallic  acid,  abstracts  all  the  acid>  so  that  a  solution 
01  ferric  oxide  afterwards  added  indicates  scarcelj  a  tnuw  of  gallic 
oxide. 

5.  TrUxuic.  —  Magnesia  stirred  up  with  water  is  added  to  a  boiling 
solution  of  gallic  acid^  till  the  acid  reaction  is  Tory  nearly  neutndise^ 
If  more  magnesia  be  added  than  is  required  for  complete  neatraliaatioii,  the  liquid 
becomes  green;  it  must  then  be  decanted  and  boiled  with  a  small  quantity  of  galUc  add 
solution,  which  takes  away  the  green  colour.  The  filtered  liquid  is  evaporated, 
and  the  residue  is  freed  from  excess  of  acid  by  alcohol.  Yellowish  or 
brownish  white,  heavy,  slippery  to  the  touch.  (Diichner.) 

BUchner. 

3  MgO 60  ....  23-35  23-83 

14  C 84  ....  32-68  32-20 

9H 9  ....  3-50  3-48 

13  0 104  ....  40-47  40-49 


CMH»Mg»0»  +  6Aq  ....  257     ....  100-00     10000 

e.  Magnesia  is  added  to  a  boiling  solution  of  gallic  aeid  in  such  quantity 
as  to  leave  the  liquid  still  strongly  acid.  (Biichner.) 

Bttchner. 

8  MgO    160  ....  2203  ....  21-90 

42  C 252  ....  84-71  ....  34*71 

26  H 26  ....  3  58  ....  3-61 

38  0 288  ....  39-68  ....  39-78 

2CWH«Mg»0«»  +  C"H*Mg»OW  ■»■  16Aq....  726    ....  10000    ....  10000 

d.  Recently  precipitated  carbonate  of  magnesia  added  to  a  boiling 
solution  of  gallic  acid  dissolves  at  first ;  but  when  a  larger  Quantity  is 
added,  the  liquid  becomes  turbid  and  deposits  a  heavy  powaer  having 
scarcely  any  crystalline  character.  If  the  carbonate  of  magnesia  be 
added  in  small  portions,  as  long  as  efiervescence  ensues,  the  liquid  then 
decanted,  and  the  precipitate  boiled  with  aqueous  gallic  acid,  it  becomes 
yellowish  white  after  pressing  and  drying,  and  dissolves  in  hydrochloric 
acid  without  giving  off  carbonic  acid.  (Biichner.) 


7  MgO 

42  C 

25  H 

37  O- 


BUchner. 

140 

•••• 

20-49 

....     19-61 

252 

••■• 

36-89 

^    35»10 

25 

•  •■• 

3-66 

....      3-65 

266 

•  ••• 

38-96 

....    41-64 

C"H»MgW«  +  2C"H*Mg«0"  -••  14Aq....  68S    ....  100-00    ....  100*00 
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e.  BthOM.  — vL  When  a  oonoentrated  solution  of  acetate  of  magnesui 
18  gently  boiled  with  a  strong  aqueous  solution  of  gallio  acid,  acetic  acid 
is  ^iveu  off^  and  a  white  precipitate  is  formed,  larger  in  quantity  as  the 
gallic  acid  is  in  greater  excess.  The  precipitate  is  washed  with  hot  water 
and  dried.  —  2.  When  carboDate  of  magnesia  is  added  to  a  boiling  aqueous  solution 
of  gallic  acid  in  such  quantity  as  to  leave  the  liquid  stiU  strongly  acid,  the  liquid  filtered 
and  quickly  evaporated  to  dryness,  and  the  excess  of  acid  removed  by  boiling  with 
alcohol,  there  remains  a  small  quantity  of  a  white  powder  which  contains  17*63  p.  c. 
MgO,  33*46  C  and  3*61  H,  and  according  to  Bttchner,  is  bibasic  gallate  of  magnesia 
with  6  At  water,  which  however  requires  16*26  p.  c  MgO,  and  4*07  H.  White, 
very  fine,  light  powder. 

by  (1).  Bttehner. 

2  MgO •. .rt •• ...     40     ....     17*54     17*96 

14  C 84     ....    36*84     36*88 

8  H 8     ....       3*51     3-46 

12  O 96     ....     4211 42*25 

-^  -  - 

C>*H*Mg»0»  +  4Aq   ....  228     ....  100-00    lOO'OO 

Oallic  acid  precipitates  hydrochlorate  of  cfrout  oxidey  on  addition  of  a 
small  quantity  of  alkali,  in  the  form  of  a  hrown  mass  which  continually 
becomes  darker  in  colour,  and  dissolves  in  excess  of  alkali,  forming  a 
greenish  dark  brown  solution  (Berzelius.)  It  likewise  precipitates  the 
salts  of  yttria  and  glucina.\ 

Gallate  of  Alumina.  When  recently  precipitated  hydrate  of  alumina 
18  added  to  a  boiling  aqueous  solution  of  gallic  acid,  till  the  liquid  no 
longer  exhibits  any  acid  reaction,  the  liquid  retains  only  traces  of  acid 
and  the  hydrate  is  not  altered  in  appearance. —  A  solution  of  alum  is 
not  precipitated  by  gallic  acid  unless  acetate  of  soda  is  added  and  the 
liquid  heated;  the  precipitate  is  contaminated  with  a  basic  salt  of  alumina, 
^  Acetate  of  alumina  heated  with  gallic  acid  to  between  40""  and  45°, 
yields  a  bulky  precipitate,  und  if  a  sufficient  quantity  of  gallic  acid  be 
added,  the  liquid  does  not  retain  any  alumina.  The  precipitate  when 
dry  forms  a  bulky  white  powder,  which  when  heated  for  some  time  to 
between  160°  and  200°,  does  not  exhibit  any  appreciable  diminution  of 
weight,  and  contains  29'48  p.  c.  AlK)',  29*95  C,  and  3*31  H,  agreeing 
with  the  formula  6C"HH)",8A1H)'  +  16H0.  (Biichner.) 

When  Chromie  sulphate  or  chrome^um  is  boiled  with  an  alkaline  gallate,  no 
precipitate  is  formed ;  neither  does  any  combination  take  place  when  chromic  oxide  it 
added  to  a  boiling  aqueous  solution  of  gallic  acid. 

Gallate  of  Manganete.  —  Concentrated  solutions  of  gallio  acid  and 
acetate  of  manganese,  heated  together,  immediately  yield  white  heayy 
granules,  which  assume  a  brownish  tint  during  washing,  and  cannot  be 
obtained  colourless  in  the  dry  state.  (Biichner.) 

Bttdiner. 

7  MnO 249-2    ....    31*34     31*28 

42  C  ....'..; 252*0     ....     31-69     31*45 

22  H 22*0     ....      2-76     2*86 

34  O  ...: 2720     ...      3421     34*41 


t3WH»MiiH)»  +  2C"H<Mn«0»+llAq  795*2    .,..  100*00     100-00 
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GaUate  of  Antimony.  —  Tartar  emetic  fonoB  with  gallic  acid,  or  an 
alkaline  gallate,  a  white  slightly  crystalline  precipitate.  The  precipitate 
obtained  with  free  gallic  acid  is  permanent  in  the  air  after  washing  and 
drying,  insoluble  io  water,  and  contains  43-21  p.  c.  Sb*0',  29*64  C  and 
1-»2H;  it  is  therefore  5C"H»O^0  4Sb'O»  +  6HO.  (Buchner.)  When  ignited 
ont  of  contact  with  the  air,  it  yields  a  black  pyrophoric  masa.  (Bottger, 
Beitr,  2.  41.) 

GaUaJU  of  BismtUh.  —  A  solution  of  magiiterium  humuthi  in  a  large 
quantity  of  acetic  and  a  little  nitric  acid,  forms  with  excess  of  gallic  acid, 
a  yellowish  precipitate,  which,  when  dried  at  100^  contains  51*42  p.  c. 
teroxide  of  bismuth.      (The  formaU  C^«U*0',BiO*  +  7Aq  requires   51-41   p.  c.) 

(Bley.) 

GallaU  of  Zinc,  —  An  alkaline  vallate  is  mixed  with  the  solation  of  a 
lino  salt^  or  free  gallic  acid  is  added  to  an  excess  of  acetate  of  zinc;  and 
the  white  bulky  precipitate,  which  becomes  more  crystalline  after  a  while, 
is  washed  and  then  dried  at  100°.  Pale  grey,  insoluble  in  water  and  in 
alcohol.  (Buchner.) 

Bttchner. 

4  ZnO 162  ....  61*59  50*74 

14  C  d4  ....  26-75  26-25 

4  H 4  ....  1-27  1-24 

8  O 64  ....  20-39  21*77 

C"H*Zn«OW,2ZnO  314     ....   10000     100*00 

Aqueous  gallic  acid  digested  with  recently  precipitated  hydrated 
oxide  of  zinc  dissolves  but  little  of  that  substance;  the  yellowish  green 
liquid  yields  on  cooling  silky  needles  of  a  zinc-salt.  The  mother-liquor 
contains  free  gallic  acid.  (Bley.) 

Stannous  Gallate,  —  When  ammonia  is  added  to  a  solution  of  proto- 
chloride  of  tin  till  a  permanent  precipitate  forms,  and  the  liquid  is  then 
mixed  with  excess  of  gallic  acid,  a  white  finely  divided  crystalline  preci- 
pitate is  produced,  which  after  drying  forms  a  white  light  powder,  insoluble 
in  water.     (It  is  not  produced  in  an  acid  solutiou.)  (Buchner.) 

Bttchner. 

4  SnO 268  ....  63*8l  6210 

14  C 84  ....  2000  19-80 

4  H 4  ....  0-95  1-25 

8  0 64  ....  15*24  16*85 


C"H*Sn«0»2SnO...  420     ....  10000     10000 

Bley,  by  mixing  protochloride  of  tin  with  gallate  of  soda,  obtained  a 
precipitate  containing  55*51  p  c.  SnO. 

OaUate  of  Lead,  a,  Quadribasie,  —  Obtained  by  dropping  aqueous 
gallic  acid  into  an  excess  of  a  boiling  solution  of  neutral  acetate  of  lead. 
The  precipitate,  which  is  white  and  flocculent  at  first,  but  becomes  light 
yellow  and  crystalline  on  boiling,  is  washed  by  decantation  and  dried  at 
120^  (Liebig,  Buchner,  Streckei.) 


76-46 

....    7603 

14-12 

....     14-39 

0-50 

..^      0-43 

8*93 

....       915 
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Liebi;.        Bttchner.        Streeker. 

4  PbO  447-2  ....  75*74  76*09  .... 

14  C   84-0  ....  14-25  14-62  .... 

3  H   3-0  ....  0-51  0-53  .... 

7  0    56-0  ....  9-50  8-76  .... 

C"H»Pb»0»*,PbO  ....  590-2    ....  100-00    100-00    ....  10000     ....  100-00 

According  to  Liebig,  it  is  C^^H^Pb^O^^^,  which  reqairei  76*90  p.  c.  oxide  of  lead. 

5.  Btbasic,  —  Obtained  by  adding  neatral  acetate  of  lead  to  an  excess 

of  warm  aqaeous  gallic  acid.    The  precipitate,  if  left  in  the  liquid,  rrada- 

ally  changes  to  a  grey  shining  crystalline  powder.  (Liebig,  Biichner.) 

Gives  ofi  1  At.  water  between  100°  and  160°.  (Liebig,  Biicbner.)     In  the 

.  fresh  state  it  dissolves  readily  in  strong  jicetic  acid.  (Buchner.)     When 

*  touched  with  burning  bodies^  it  glows  like  tinder^  and^  after  carbonisatioo 

yields  a  pyropborus.  (Bottger.) 


2  PbO 

223-6 

....     58-18    ... 

....      *1  o4     ... 
....        l*t)U      ••. 
....      lo*7<S 

Liebig. 

57-96 

21-66 

1-70 

18-68 

BQchner. 
....    67-75 

14  C 

84-0 

....    21-82 

4  H 

5-0 

1*47 

9  O 

72-0 

....     18-96 

CWH*Pb»0» 

+' 

2Aq 

....  384-6 

....  10000    ... 

100-00 

....  100-00 

GaUate  of  Iran  (p-  ^03).  The  compound  of  gallic  acid  with  ferroso- 
ferric  oxide  is  obtained  of  the  finest  blue  colour  by  adding  gallic  acid  to 
a  mixture  of  9  At.  ferrous  salt  to  2  At.  ferric  salt.  The  oxide  contained 
in  it  is  therefore  dFeO,  2FeH)*,  corresponding  to  ordinary  prussian  blue. 
(Barreswil^  Campt,  rend.  17,  739.) 

Gallic  acid  forms  with  euprie  oxide  a  flesh-coloured  precipitate 
soluble  in  excess  of  gallic  acid  :  it  dissolves  also  in  carbonate  of  potash, 
forming  a  grass-green  solution.  (Fr.  Muller,  i^.  Br.  Arch.  88,  129.) 
According  to  Bley,  the  brown-red  precipitate  which  is  formed  on  adding 
acetate  of  copper  to  excess  of  gallic  acid,  contains  47*50  p.  c.  CuO;  but 
if  the  copper-salt  is  in  excess,  it  contains  50*95  p.  o.  CuO  (compare  p.  404). 

Oallaie  of  Cobalt, — a.  Polylxmc.  —  Oxide  of  cobalt  extracts  eallio 
acid  from  its  aqueous  solution.  —  6.  Basic.  —  Obtained  by  adding 
hydrated  protoxide  of  cobalt  to  a  boiling  solution  of  gallic  acid  in  such 
quantity  as  to  leave  the  liquid  still  distinctly  acid.  The  salt  when  dry 
has  a  dask  bluish  red  colour.    It  ii  permanent  in  the  air.  (Buchner.) 

Bttchner. 

10  CoO 376  ....  41-59  41-61 

42  C  252  ....  27-88  27*99 

20  H 20  ....   2-21  2-24 

32  O 256     ....     28-32     2816 

CoO,3C"H«Co»0»  +  UAq....  904    ....  10000    10000 

e.  Bibade.'—Vf hen  an  aqueous  solution  of  acetate  of  cobalt  is 
evaporated  over  the  water-bath  with  excess  of  gallic  acid,  a  light  crimson 
powder  separates,  increasing  in  quantity  as  the  acetic  acid  evaporates. 
This  powder  is  washed  with  water  and  dried  over  oil  of  vitriol .  When 
dried  at  100%  it  becomes  continually  darker  in  colour  and  loses  weight. 
(Buchner;  comp.  Bley.) 
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Bachn«r« 

2  CoO  ^     75-2    ....    26-74 

14  C   840     ....     29-87     2969 

10  H  100    ....       3-56     3-51 

14  O  1120     ....     39-83 

C"H*Co»Oi«  +  6Aq....  2812     ....  10000 

Gcdlate  ofNickd.  — a.  B<mc,  —  When  hydrate  or  carbonate  of  nickel 
u  added  to  a  boiling  aqneoas  solution  of  gallic  acid,  various  basic  com- 
pounds are  formed,  according  as  the  liquid  remains  more  or  less  acid.  If 
the  liquid  is  still  strongly  acid,  a  dark  green  heavy  powder  is  obtained, 
greasy  to  the  touch.     (Buchner,  oomp.  Bley.) 

BUchner. 

8  NiO  300-8  ....  34-08  3365 

42  C   2520  ....  28-54  2793 

26  H  , 26-0  ....  2-94  304 

38  O  304-0  ....  34-44  35-38 

2C"H«NiH)»  +  C"H*Ni20W  +  16Aq   ....  882-8     ....  10000     100-00 

6.  A.  The  acid  filtrate  of  a  yields,  after  evaporation  to  dryness  and 
extraction  of  the  free  gallic  acid  by  alcohol,  a  coarse  brown-green 
powder.  —  2.  When  acetate  of  nickel  is  boiled  with  excess  of  gallic  acid, 
a  light  green  powder  is  precipitated,  permanent  in  the  air.  (Biichner.) 

Meixurina  GaUate.  —  Mercnrous  oxide  forms  with  a  hot  aqueous 
solution  of  gallic  acid,  a  heavy  white  powder.  (Harff.) 

6.  Mercnrous  nitrate  forms  with  gallic  acid  or  an  alkaline  gallate,  a 
white  precipitate  which  becomes  yellowish  during  washing  and  drying. 
It  dissolves  in  strong  nitric  acid,  and  is  not  decomposed  by  boiling  wiUi 
water.  (Harff.) 

Harff. 

7  Hg30  145-6    ....     74-06 7376 

3  CWH«OW 610     ....     26-94 

2C"H»Hg»0»*  +  C"H»Hg»0>«  +  7Aq  ....  196*6     ....  100*00 

Mercuric  Gallate,  —  Obtained  by  mixing  mercuric  nitrate  with  gallic 
acid  or  an  alkaline  gallate.  It  is  red  at  first,  but  after  washing  and  dry- 
ing forms  a  rust-coloured  powder.  It  dissolves  in  nitric  and'in  hydro- 
chloric acid. 

Harff. 
8.HgO  864       ....     61-38     6072 


3  C"H«0»    5101 

4  HO    36/ 


38*62 


2C"H«Hg»0>®  +  CWH^Hg'O*^'  +  12Aq....  1410         ....  100*00 

Amnwnio-mercurouB  Gallate,  ^-  Mercurous  gallate  forms  with  ammonia 
a  black  insoluble  powder,  containing  87  71  p.  c.  mercurous  oxide.  ^Harff.) 

Ammonio-mercuiic  Gallate.  —  Dark  grey  powder  containing  73-98  p.  c. 
mercuric  oxide.  (Harfi.) 
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Qallie  acid  does  not  precipitate  nitrate  of  silver. 

Gallic  acid  dissolves  readily  in  alcohol^  sparingly  in  ether. 

It  does  not  precipitate  gelatin. >- Gelatin  is  precipitated  by  «  mixture  of  gallie 
acid  and  gnm  (Pelletier),  but  the  precipitate  is  less  coherent  than  that  produced  bj 
tannin.     (Mulder.) 

Gallic  add  does  not  precipitate  ratable  bases. 


Appendix  to  Crallic  Add, 

Rtiflgallic  Acid.    C"HW- 


RoBiQU^T.  (1836.)  L'Institut,  1836,  No.  161.—,^.  Fharm.  22,  483.-' 
Ann.  Pharm.  19,  204.—/.  pr.  Chen.  8,  122. -^Pharm.  Cenlr. 
1846,  634. 

When  a  mixture  of  1  pt.  gallic  acid  and  5  pts.  oil  of  ntriol  is  carefully 
and  gradually  heated  to  1 40  ,  and  the  somewhat  viscid  liqaid,  which  has 
assumed  a  wine  red  colour  (p,  402)  is  poured  into  water,  after  cooling, 
light  liakes  of  ellagic  acid  separate,  together  with  a  heavy,  brown-red^ 
granular  precipitate.  This  precipitate  is  separated  by  levigation  from 
the  lighter  flakes,  and  all  the  sulphuric  acid  is  washed  out  from  it 
with  water.     It  amounts  to  nearly  two-thirds  of  the  ffallic  acid  used. 

Small  shining  crystals  of  a  crimson  colour.  Gives  off  10*5  p.  c 
water  at  120%  and  then  consists  of  G^'H^O^  (therefore  gallic  acid  mintu 
2  At.  water). 

Begins  to  blacken  at  120°,  and  decomposes  at  a  stronger  heat,  becom- 
ing carbonised  and  covered  with  small  ciuuabar-colonred  crystals.  It  is 
not  decomposed  by  potash  in  contact  with  the  air. 

It  dissolves  in  3333  pts.  of  boiling  water.  It  dissolves  in  potash-ley, 
neutralising  the  alkaline  reaction ;  and  the  solution,  after  awhile, 
deposits  coloured  crystals  venr  soluble  in  water  which  appear  to  be 
rufigallate  of  potash.  To  fabrics  impregnated  with  alum  or  iron 
mordants,  it  imparts  the  same  shades  of  colour  as  madder.  The  colours 
thus  produced  withstand  soap  but  not  chlorine. 


Timnomelaiiic  Acidi 

Phil.  Buchner.    (1845.)    Ann.  Pkarm,  53,  271. 

Quercitannic  acid  is  added  to  boiling  potash-ley  of  sp.  gr.  1*27,  till  no 
more  effervescence  ensues;  and  the  liquid  is  boiled  with  fresh  portions  of 
water  till  a  sample  saturated  with  acetic  acid  remains  clear  on  cooling 
and  no  longer  deposits  crystals  of  gallic  acid;  it  is  then  mixed  with 
excess  of  acetic  acid,  which  gives  rise  to  considerable  evolution  of 
carbonic  acid.  The  dry  residue  obtained  by  evaporation  over  the  water- 
bath  is  freed  from  acetate  of  potash  and  undecomposed  gallic  acid  by 
treating  it  with  alcohol;  then  dissolved  in  water,  mixed  with  acetic  acid, 
and  precipitated  by  neutral  acetate  of  lead,  which  throws  down  a  black- 
brown  precipitate,  forming  a  fine  powder  when  dry. 
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Bucbner. 

5  PbO 558     ....     60-64     59*99 

36  C      216     ....     23-42     22-86 

11  H      11     ....       1-19     1-34 

17  O      136     ....     14-75     15-81 

3C"H»PbO«,2(PbO,HO) 922     ....  100-00     100.00 

The  calculation  is  that  given  by  Gerhardt  {JYaiUf  3,  876)  ;   Biichner  gives  the 
formala  C"HH)7,2PbO. 


OxygeTi-nudvus  C^*H*0*, 

Chelidonic  Acid. 

Probst.     (1838.)     Ann.  Fharm,  29.  116. — Fharm.  Centr.  1839,  209. 
Lebch.     Ann.  Fharm.  67,  273.  —  J.  pr.  Chem,  38,  180,  191.  —  Fharm. 

Centr.  1846,  449. 
HuTSTEiif.    iV".  £r.  Arch.  65,  23. 

Soareea.  In  all  parts  of  the  Chdidonium  mqfus,  in  small  quantity,  asso- 
ciated with  malio  acid  and  another  acid,  probably  fumaric;  most  abundant 
at  the  flowering  time.    (Lerch.) 

Freparation.  1.  The  fresh  or  dried  herb  or  the  root  of  Chelidonium 
majtu  IS  exhausted  with  warm  water  containing  carbonate  of  soda;  the 
clarified  liquid  (or  the  recently  expressed  juice)  is  supersaturated  with 
nitric  acid  and  precipitated  with  nitrate  of  lead,  not  in  excess;  the  preci- 
pitate, after  beinff  washed  with  water,  and  repeatedly  treated  with  very 
dilute  nitric  acid  to  remove  the  lead-salt  of  another  acid,  is  decomposed 
with  hydrosnlphate  of  soda;  and  the  liquid  is  boiled  with  sulphide  of 
lead  and  animal  charcoal,  the  excess  of  sulphide  of  sodium  being  decom- 
posed by  ^n  aaid.  The  filtrate  is  somewhat  concebtrated  and  dilute 
.sulphuric  acid  added  as  long  as  chelidonic  acid  continues  to  separate;  and 
the  filtrate,  after  further  evaporation,  deposits  an  additional  quantity. 
.(Probst.). —  2.  Lerch  eoagnlates  the  expressed  juice  of  the  herb  by  boil- 
ing, acidulates  the  filtrate  with  nitric  acid,  and  precipitates  the  cheli- 
donic acid  by  addition  of  nitric  acid  not  in  excess.  (If  too  little  nitric  acid 
be  added,  large  yellow  flakes  separate  which  settle  down  but  slowly ;  if  too  much,  no  pre- 
cipitate is  formed,)  Hutstein  uses  1  drachm  of  nitric  acid  sp.  gr.  1*3  to  2  lbs.  of  juice. 
The  precipitate,  containing  colouring  matter  and  a  lime-salt  which  cannot 
be  removed  without  loss  by  washing  with  dilute  nitric  acid,  is  suspended  in 
water  and  decomposed  bypassing  sulphuretted  hydrogen  through  the  liquid 
for  several  days ;  and  the  liquid  is  neutralised  with  chalk  and  evaporated 
till  a  crystalline  crust  forms  :  it  then  on  cooling  deposits  the  greater 
part  of  the  lime-salt  almost  pure,  in  needles  having  a  silky  lustre.  From 
the  lime-salt,  the  pure  acid  may  be  obtained  by  repeated  crystallisation 
from  dilate  nitric  acid;  but  it  is  better  to  decompose  it  with  carbonate  of 
ammonia,  and  mix  1  pt.  of  the  cold-saturated  solution  of  the  ammoniacal 
salt  with  2  pts.  of  moderately  diluted  hydrochloric  acid;  the  mixture 
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then  8olidifio8  to  a  crystalline  pulp  vhich  may  be  freed  from  hydro- 
chloric  acid  by  washing  with  water,  and  recrystallised  from  water.  (Cump. 
Hutstein.) 

The  hydrated  acid  thns  obtained  yields  the  dry  acid  when  heated  to 
100°  or  left  over  oil  of  vitriol. 

Properties,     Colourless.     Has  a  very  sour  taste.     (Lerch.) 

At  lOO*".  Lerch. 

14  C  84     ....    45-65     45-40 

4H 4     ....       2-17     2-36 

12  O 96     ....     52-18     52-24 

C"H*0"   184     ....  10000     10000 

Decomptmtions,     1.  The  acid  dried  at  100^  gives  off  2*0  p.  o.  (i  At) 

water  at  150  .  [is  there  nothing  bat  water  given  off,  and  is  the  residue  still  chelidonic 
acid?  L.)  If  the  heat  be  con  tinned,  no  further  loss  takes  place  short  of 
210°;  but  at  that  temperature  the  acid  sustains  a  considerable  though  not 
determinable  loss;  between  220^  and  225°,  decomposition  takes  place,  the 
residue  becoming  soft^  blackening,  and  giving  off  carbonic  acid.  The 
black  mass,  treated  with  water,  yields  an  acid  which  crystallises  in 
yellowish  crusts.  —  Chelidonic  acid  burns  with  slight  detonation  when 
heated  in  the  air.  —  2.  It  is  scarcely  attacked  by  strong  nitric  acid;  but 
moderately  dilute  nitric  converts  it,  with  evolution  of  nitric  oxide  and 
carbonic  acid,  into  another  acid;  malic  acid  does  not  appear  to  be  formed. — 
3.  Chelidonic  acid  dissolves  without  decomposition  in  cold  oil  of  vitriol; 
but  on  the  application  of  heat,  the  solution  becomes  yellowish,  and  givee 
off  gas-bubbles,  assumes  a  fine  purple-red  colour  at  the  boiling  heat,  but 
after  long  boiling,  gives  off  sulphurous  acid  and  acquires  a  dull  undefinable 
colour.  —  4.  When  the  lime-salt  is  boiled  with  potash,  oxalic  acid  is 
produced.     (Lerch.) 


Combinatums,  With  Water, — a,  Hydrated  Ckelidonie  acid,  —  An 
aqueous  solution  of  chelidonic  acid  gradually  evaporated  deposits  long 
silky  needles,  which  give  off  12-7  p.  c.  (3  At.)  water  at  100^  or  over  oil 
of  vitriol.  A  boiling  solution  quickly  cooled  yields  small  interlaced 
needles,  which  convert  the  entire  liquid  into  a  solid  mass,  and  give  off 
8*92  p.  c.  (2  At.)  water  at  100**  or  over  oil  of  vitriol.  ^Lerch.)  Ciys- 
tallised  chelidonic  acid  effloresces  in  the  air  even  at  orainary  tempera- 
tures.   (Probst,  Lerch.) 

5.  Aqueous  Chelidonic  add.  —  The  acid  dissolves  sparingly  in  cold, 
more  abundantly  in  hot  water,  so  that  the  solution  solidifies  on  cooling. 
(Lerch.)  It  dissolves  in  166  pts.  of  water  at  6^  and  in  26  pts.  of  boiling 
water.     (Probst.) 

The  acid  dissolves  in  hydrochloric  and  sulphuric  acids  more  abundantly 
than  in  water.     (Lerch.) 

Chdidonates.  —  Chelidonic  acid  is  a  strong  acid,  dissolving  rinc  and 
iron  with  evolution  of  hydrogen,  and  expelling  carbonic  acid  from  its 
compounds.  The  Chelidonaies  are  divided  into  mow^^aaicy  C^H*MO", 
Ubask  or  netUraZ,  C»*H»M»0"  (see  vii.  204),  tribane  C"HM*0»,HO  or 
C"H»M*0",MO,  and  acid  salts  C»*H»MO»  +  C"H*0» 


\ 

I 
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The  hibasic  obelidonates  are  fonned  when  the  acid  is  neutralised  with 
metallic  oxide  or  a  carbonate;  with  alkalis  or  their  carbonates,  tribasic 
Its  are  apt  to  form.  Most  of  the  bibasic  salts  are  soluble  in  water  and 
crystallisable;  they  contain  several  atoms  of  water,  which  are  given  off 
at  or  above  150°;  the  ammonia  and  silver  salts  however  become  anhydrous 
at  100°.  Those  which  contain  colourless  bases  are  themselves  colour- 
less. They  have  no  action  upon  litmus.  —  The  monobasic  salts  are 
produced  by  heating  the  bibasic  salts  with  about  ^  of  their  weight  of  free 
chelidonic  acid  or  a  dilute  mineral  acid.  If  the  acid  is  in  excess,  acid 
salts  are  produced.  1  he  monobasic  salts  are  resolved  by  repeated  recrys- 
tallisation  into  acid  and  bibasic  salts.  —  The  tribatic  salts  are  formed  by 
treating  the  bibasic  salts  with  a  caustic  alkali  or  alkaline  carbonate. 
Those  which  contain  colourless  bases  have  a  fine  lemon  yellow  colour; 
those  which  are  soluble  impart  a  deep  colour  to  the  water.  Most  of 
them  contain  several  atoms  of  water,  which  do  not  escape  at  100°.  They 
have  no  reaction  upon  litmus.  They  are  decomposed  by  continued 
contact  with  water;  those  of  the  alkalis  absorb  carbonic  acid  from  the 
air  and  yield  a  bibasic  chelidonate  and  a  carbonate.  —  The  existence  of  these 
tribasic  salts  has  given  rise  to  the  supposition  that  chelidonic  acid  is  a  tribasic  acid  (vid. 
Gerbardt,  TrailS,  3,  758)  [perhaps  correctly,  even  though  there  is  no  knoKn  salt  to 
which  the  formola  C*'*HM'0^  can  be  positively  assigned.  L.].  According  to  Berxelius, 
who  assumed  a  hypothetical  anhydrous  chelidonic  acid  ■■  C^''HH)*^,  the  bibasic  chelido- 
nates  treated  with  caustic  alkalis  or  alkaline  carbonates  yield  a  new  acid,  chelidinie  aeidf 
which  in  the  hypothetical  anhydrous  state  is  C^^H'O^*^,  and  is  reconverted  into  chelidonic 
acid,  as  soon  as  the  third  atom  of  base  united  with  it  finds  an  opportunity  of  uniting 
with  another  acid,  even  if  as  feeble  as  carbonic  acid.     Lehrb.  5»  293.) 

The  acid  chelidonates  crystallise  from  the  solutions  of  the  bibasic 
salts  in  hot  hydrochloric  acid,  in  delicate  needles  or  scales  which  do  not 
give  off  their  water  of  crystallisation  at  100^.  They  redden  litmus, 
and  may  be  recrystallised,  but  give  up  their  base  when  repeatedly  treated 
with  hydrochloric  acid. 

Chelidonate  of  Ammonia. — Bibasic,  —  A  boiling  dilute  solution  of 
the  bibasic  lime-salt  is  neutralised  by  carbonate  of  ammonia,  and  the 
filtrate  evaporated;  it  then  on  cooling  yields  the  ammonia-salt  in  snow- 
white  silky  needles.  The  solution  abandoned  to  spontaneous  evaporation, 
ultimately  solidifies  to  a  transparent  mass,  which  when  collected  and 
drained  on  a  filter,  yields  the  salt  in  long  capillary  crystals  resembling 
a  knot  of  the  finest  silver- white  hair.  —  It  effloresces  in  contact  with  the 
air,  gives  off  14-23  p.  c.  (4  At.)  water  at  100°,  and  then  exactly  resembles 
sulphate  of  quinine.     (Lerch.) 

At  100*.  Lerch. 

14  C 84  ....  38-53    ,^..„    33*87 

2  N 28  ....  12-85 

*0H 10  ....       4-58     4-72 

12  O  9<5  ....  44  04 


« 


C"H*(NH*)20>« 218     ....  10000 


The  salt  does  not  give  off  ammonia,  either  when  exposed  to  the  air 
at  ordinary  temperatures,  or  when  heated  to  100°.  Healed  above  160^, 
it  turns  brownish  and  gives  off  carbonate  of  ammonia;  the  residue  does 
not  contain  any  other  acid.  By  repeatedly  evaporating  the  solution 
and  redissolving  the  residue,  it  is  converted  into  the  acid  salt.  It  does 
not  form  a  tribasic  salt  when  treated  with  carbonate  of  ammonia  or 
caustic  ammonia,     (Lerch.) 
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Chelid(mate  of  Potash.  —  a.  Tribane.  —  1.  The  concentrated  solntion 
of  the  hibasic  salt  is  coloared  yellow  by  potash  and  solidifies  in  a  crys- 
talline mass. — 2.  When  alcoholic  potash  is  added  to  an  alkaline 
solution  of  the  salt  5,  the  yellow  mixtare  becomes  torbid  and  deposits 
amber-colonred  crystals  of  the  tribasic  salt,  which,  when  repeatedly 
washed  with  warm  alcohol,  bake  together  into  a  soft  amber-coloured 
mass,  which,  if  dissolved  in  the  smallest  possible  quantity  of  boiling 
water,  yields  crystals  on  cooling. 

Dark  yellow;  effloresces  in  the  nir,  bnt  does  not  react  npon  litmus. 
Absorbs  carbonic  acid  from  the  air,  becomes  moist,  and  then  exhibits  an 
alkaline  reaction.     (Lerch.) 

b.  Bibasic.  —  Obtained  by  neutralising  the  acid  with  carbonic  acid; 
crystallises  in  small  flocculent^  aggregated  needles;  dissolves  readily  in 
water.     (Probst.) 

OhdidanaU  of  Soda.  —  a.  Tribane.  —  Resembles  the  potash-salt. 

5.  Bibatle.  —  1 .  Obtained  by  neutralising  the  acid  with  carbonate  of 
soda.  —  2.  The  dilute  solution  of  the  lime-salt  is  precipitated  by  car- 
bonate of  soda,  avoiding  an  excess,  which  would  be  indicated  by  the 
liquid  assuming  a  yellow  colour.  —  Delicate  silky  needles,  which 
effloresce  readily  in  contact  with  the  air.  It  gives  off  15'5  per  cent. 
(5  At.)  of  water  at  100",  and  565  p.  c.  (2  At.^  more  between  ISO"" 
and  ieO°.  (Lerch.)  After  drying  at  100^  it  dissolyes  in  15-5  parts  of 
water  at  1 50°,  and  much  more  abundantly  in  hot  water.     (Probst.) 

At  150*.  T^rch. 

2NaO 62  ...  26-J6     2679 

14  C       84  ....  35-44     35*38 

3  H     3  ....  1-27     1-35 

IIP 88  ....  87-13     36-48 

CMH«NaK)"  +  4q 237     ....   100-00     lOO'OO 

c.  Monobasic,  —  The  aqueous  solution  of  a  is  mixed  with  about  ^  pt 
of  chelidonic  acid,  the  mixture  boiled,  and  the  needles  which  separate  on 
coolings  purified  by  recrystallisation.     (Lerch.) 

At  lOO*.  Lerch. 

NaO 31  ....  12-81     12*66 

14  C      84  ....  34-71     34*37 

7  H      7  ....  2*89     3-16 

15  O      120  ....  49-81     49-81 

C"H»NaO"V  4Aq 242     ....  10000     100*00 

d.  Add  (p.  415).  —  Delicate  needles  or  scales. 

At  100* .  Lerch.. 

NaO 31     ....      713    7'16 

C»H«0« 404     ....     92-87 

C"H»NaO»  C"H*0»  +  5Aq....  455     ....  10000 

Chdidonate  of  Baryta.  ->-  a.  Tribasic.  —  The  aqueous  solntion  of  the 
salt  h  is  mixed  with  ammonia;  the  yellow  mixture  heated  and  precipitated 
with  chloride  of  barium;  and  the  lemon-yellow  precipitate  quickly  washed 
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with  water.  —  Lemon-jellow  fpowder.  Does  not  give  off  its  water  of 
orystallisation  at  100".  Absorbs  carbonic  acid  from  tbe  air.  Sparingly 
soluble  in  water,  insoluble  in  alcohol.     (Lerch.) 

At  100".  Lerch. 

3BaO 229-8  ....  5213     51*80 

14  C  840  ....  19-06     18-88 

7  H  :       70  ....  1-58     1-72 

15  O  120'0  ....  27-23     27*60 

C"H«Ba»0»  BaO  +  5Aq....  440-8     ....  10000     10000 

K  Bibcuie.  1.  Obtained  by  nentralising  tbe  aqueous  acid  with  car- 
bonate of  baryta.  —  2.  Better:  by  adding  baryta- water  to  the  aqueous 
acid  till  the  salt  separates  out.  —  3.  By  double  decomposition  of  the 
lime-salt  with  a  baryta-salt.  —  Hard  transparent  crystalline  grains. 
The  solution  has  no  action  upon  litmus.  The  salt  does  not  give  off 
any  water  at  100°.  It  dissolves  very  sparingly  in  water  either  hot  or 
cold.  (Lerch.) 

At  100».  Lerch. 

2  BaO  153-2  ....  4543  45-15 

14  C  84-0  ....  24  91  24-71 

4  H  4-0  ....  119  1-25 

12  O  96-0  ....  28-47  2889 

CWH*BaH)"  +  2Aq ....  337*2     ....  lOO'OO     100-00 

Chdidonaie  of  Strontia,  —  Obtained  by  dissolving  carbonate  of  strontia 
in  tbe  aqueous  acid.  Crystallises  on  cooling  in  slender  needles,  which 
after  drying  appear  interlaced  like  wool.  After  drying  at  200^,  it 
dissolves  in  240  pts.  of  water  at  16°    (Probst.) 

A  dd,  —  Slender  needles  or  scales. 

At  100*.  Lerch. 

BaO  76-6     ....     1594     16-26 

C»H"0»  404-0     ....     84-06 

CMH»BaO»  +  C«H*0"  +  5Aq 480*6     ....  lOO'OO 

CheUdonaie  of  Lime.  —  a.  Tribasie. —  1.  Produced  from  h  by  boiling 
with  ammonia,  almost  without  change  of  form.  —  2.  When  the  solution 
of  h  is  mixed  with  lime-water,  no  action  takes  place  in  the  cold,  but  at 
the  boiling  heat,  the  liquid  assumes  a  yellow  colour;  the  alkaline  reaction 
of  the  lime-water  disappears,  and  a  yellow  precipitate  separates;  the 
addition  of  lime  water  must  be  continued  till  the  liquid  remains  alkaline. 
— An  admiztare  of  carbonate  of  lime  is  unavoidable.  —  3.  Prepared  like  the 
baryta^salt.  —  Yellow  powder,  soft  to  the  tooch,  sparingly  soluble  in 
water,  insoluble  in  alcohol.  (Lerch) 

At  100**.  Lerch. 

3  CaO 84  ....  28-47  28-88 

14  C  84  ....  28-47  28-84 

7  H 7  ....  2-37  2-75 

15  O" 120  ....  40-69  39-53 


C"H«Ca?»0»  CaO  +  5Aq    ....  295     ....  10000     100-00 
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b.  Bibatic.  —  Occurs  in  the  herb  of  Chelidonium  majtu.  For  tlie  pre- 
paratioD,  see  page  413.)  Gires  off  5  At.  water  at  150%  the  axth  at  200°,  in 
all  18*62  p.  c.  (6  At.)  It  dissolves  sparingly  in  cold,  abundantly  in 
boiling  water,  whence  it  crystallises  for  the  most  part  on  cooling;  it  U 
insoluble  in  alcohol. 

At  200**.  Lerch. 

2CaO  56  ....  25-22 

14  C  84  ....  37-84     37-45     . 

2  H 2  ....       0-90     1-12 

10  C  80  ....  86-04 

C"H«CaH)»  ....  222     ....  100-00 


At  100*".  Lerch. 

2  CaO 56  ....  20-29  2028 

14  C  84  ....  30-43  30-68 

8  H 8  ....  2-90  304 

16  0 128  ....  46-38  46-00 

C"H«Ca«0>»  +  6Aq 276  ....  10000  10000 


At  150*.  Lerch. 

2  CaO    56     ....     24-24     24-07 

C"H»0" ;  175     ....     75-76 


C"H»Ca«0"  +  Aq  231     ....  100-00 

c.  Add,    Slender  needles  or  scales. 


At  100°.  Lerch. 

CaO 28  ....  6-62  6-52 

28  C 168  ....  39-71  39*92 

11  H 11  ....  2-62 2-65 

27  O 216  ...  51-05  50-91 

C"H»CaO«C"H<0"  +  3Aq 423     ....  10000     100-00 

CfhelidoncUe  of  Lime  and  Potash.  —  When  an  undiluted  solution  of 
the  bibasio  lime-salt  is  mixed  with  an  equivalent  quantity  of  carbonate 
of  lime,  1  At.  of  lime  is  precipitated,  and  a  tribasic  chelidonate  is  formed, 
containing  2  At.  calcium  and  1  At.  potassium. — In  a  very  dilute 
solution,  the  whole  of  the  lime  is  immediately  precipitated  by  carbonate 
of  potash.  (Lerch.) 

Chelidonate  of  Magnesia.  —  Obtained  by  dissohing  carbonate  of 
magnesia  in  hot  aqueous  chelidonic  acid,  till  the  liquid  is  neutralised. 
Crystallises  on  cooling,  in  bifurcate  needles,  which  effloresce  in  the  air, 
and  after  drying  at  100^  dissolve  in  79  pts.  of  water  at  16°,  more  readily 
in  hot  water.  (Probst.) 

From  a  mixture  of  chrome-alum  with  an  alkaline  chelidonate,  a  salt 
having  a  fine  bright  green  colour  is  preoipated  on  application  of  heat  or 
addition  of  ammonia.  (Lerch.) 

By  saturating  the  aqueous  acid  with  oxide  of  zinc,  a  liquid  is  formed, 
which  has  an  acid  reaction,  a  sweetish  astringent  taste,  and  yields 
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crystals  as  it  oools.     These  crystals,  after  drying  at  100^  dissolve  in 
140  pts.  of  water  at  14°,  more  readily  iu  hot  water.  (Probst.) 

Ckdidonate  of  Lead.  —  a.  Sexhasic,  —  The  salt  c  mixed  with  ammonia 
is  added  to  basic  acetate  of  lead.     Dark  yellow. 

Lercb 
1.  II.  at  100*. 

6PbO  670-8  ....     80  16     6PbO  6708  ....     81-03  ....  80-06 

C"H«OW    1660  ....     19-84      C^HO*  1570  ....     18-97 

C"H«0>«,6PbO....  836-8  ....  100-00  C"HPb«OJ2,3PbO....  82-78  ....  100-00 
Calcalation  I  is  by  Lercb;  II  by  Gerhardt  (TraitS,  Z,  763). 

6.  Tribasw,  —  I.  Obtained  by  treating  c  with  ammonia.  —  2.  The 
solution  of  bibasic  chelidonate  of  lime,  mixed  cold  with  basic  acetate  of 
lead,  yields  yellowish  white  flakes  containing  2  At.  water,  which  are 
given  off  between  150^^  and  160°,  the  salt  then  turning  yellow.  If  the 
solutions  are  mixed  at  the  boiling  heat,  the  anhydrous  salt  is  produced 
at  once  in  the  form  of  a  yellow  precipitate.  —  Lemon- yellow  amorphous 
powder,  darker  if  mixed  with  a;  decolorised  and  decomposed  by  acids; 
insoluble  in  water  and  alcohol,  soluble  in  lead-salts. 


Precipitated  boiling.  Lercb. 

3  PbO 335-4    ....     66-92     67-06 

14  C  84-0     ....     16-75     1590 

2  H  20     ....       0-40     0-52 

10  O 80-0     ....     15-93     16-52 

CWHiPb«0",PbO 501-4    ....  10000    10000 


Precipitated  cold.  Lercb. 

3  PbO 335-4     ....     64-57     65-03 

C"H»OW 1660    ....     31-96 

2  HO 18-0     ....      3-47     3-60 

C"H«Pb20«»,PbO  +  2Aq....  519-4     ....  10000 

e,  Bibasic.  —  When  a  solution  of  the  lime-salt  is  mixed  with  nitrate 
of  lead,  the  liqnid  becomes  turbid  and  deposits  small  shining  crystalline 
scales  or  slender  needles,  which  are  insoluble  in  water,  and  dissolve  in 
lead-salts  and  in  strong  nitric  acid,  but  not  in  fuming  nitric  acid. 

After  drying  at  100°,  it  gives  off  4-23  p.  c.  (2  At.)  water  at  200^ 
(Lerch.) 

At  200^  Lercb. 

2  PbO 223-6  ....  57-40 

]4C  84-0  ....     21-55     20-88 

2  H  2-0  ....       0  51     0-68 

12  O  80-0  ....  20-54 

C"H»Pb»0«  389-6    ....  10000 

2  B  2 
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I/orcha 

2  PbO 223-6  ....  54-86  54-68 

14  C  84-0  ....  20-61  20-48 

4  H  40  ....  0-98  103 

12  O  96-0  ...  23  55  23-81 


C"IPPb»0«  +  2Aq 407-6     ....  10000    100-00 

When  the  solution  is  heated  with  stron/if  nitric  acid,  an  acid  salt  ia 
produced,  which  forms  the  tribasic  salt  when  treated  with  alkalis. 

Ihrrous  CheHdonaU,  —  The  aqneons  aoid  dissolves  iron. 

Ferric  Chelidonate,  —  a.  The  solution  of  iron  in  chelidonic  acid 
passes  to  a  higher  decree  of  oxidation  during  evaporation,  and  deposits  a 
dingy  yellow  precipitate.  —  b.  The  bibasic  soda-salt  forms  with  aqueous 
sesquichloride  of  iron,  a  dingy  yellow  precipitate,  somewhat  soluble  ia 
acetic  aoid  and  in  excess  of  sesquichloride  of  iron;  it  does  not  diminish 
in  weight  at  1 00°,  and  if  set  on  fire  at  one  pointy  bums  away  with  a 
sparkling  light,  leaving  charcoal  and  sesquioxide  of  iron.  (Lerch.) 

Lerch. 

Fe20» 80  ....  32-52  32-60 

C"HK)W  166  ....  67-48 

CMU30MFeS0> 246    ....  10000 

When  chelidonate  of  potash  is  mixed  with  excess  of  sesquichloride  of 
iron,  the  greater  part  of  the  ferric  chelidonate  remains  dissolved;  the 

Sale  yellow  filtrate  gradually  assumes  a  darker  colour,  and  ultimately 
ecomes  black-brown  and  opaque,  but  recovers  its  pale  yellow  colour 
after  some  time;  on  heating  the  liquid,  the  changes  of  colour  take  place 
more  quickly.  The  dark  brown  liquid  forms  with  ammonia  a  rusty 
brown  precipitate,  which  becomes  black  when  treated  with  a  larger 
quantity  of  ammonia  (probably  from  formation  of  protoxide  of  iron); 
the  liquid,  after  having  recovered  its  pale  yellow  colour,  forms  with 
ammonia  a  red-brown  precipitate  containing  57 '65  p.  c.  Fe*0*,  7*32  C 
1-5  H  and  33*56  0  ;  the  organic  substance  contained  in  it  corresponds 
therefore  to  the  formula  CH'O^.  (Lerch.)  [It  probably  contains  nitrogen 
in  the  form  of  ammonia  or  of  an  amide.] 

Chelidonate  of  Copper.  —  The  hot  solution  of  chelidonate  of  soda 
mixed  with  sulphate  of  copper,  yields  by  cooling  or  by  slow  evaporatioo, 
greyish  green  crystab  sparingly  soluble  in  water.  (Probst.) 

Clulidonate  of  Silver. — a.  Tribasic. —  When  the  ammoniacal  solu- 
tion of  the  bibasic  lime-salt  or  tribasic  potash-salt  is  precipitated  with 
nitrate  of  silver,  a  lemon-yellow  precipitate  is  formed,  which  becomes 
greenish  even  during  filtration,  and  when  dried  in  vacuo  over  oil  of 
vitriol,  assumes  a  yellow-brown  colour,  and  is  then  no  longer  soluble  in 
ammonia.  On  mixing  the  hot  solutions,  the  decomposition  takes  place 
still  more  quickly.  In  conaequenoe  of  thia  tendency  to  decompoeition,  the  amount 
of  carbon  formed  by  combastion  varies  by  more  than  1  per  cent.;  the  percentage  of 
•il?er-oxide    formed  yaried    from    •8*08    to    68*85.    ( Lerch. )      [  Lerch'a  fbrmulm 
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C^BHy^ySkgO  nquirei  67*70  per  cent,  of  oxide  of  silver;  the  formula  C^^HAg^Qi^ 
requires  68*91  p.  c.  As  the  salt  decomposes  during  filtration^  the  analysis  may  be 
eipected  to  give  more  silver  than  the  formula  requires.     L.] 

Bibasic.  1 .  Obtained  bj  dissolving  oxide  of  silver  in  chelidonic  acid. 
—  2.  When  the  bibasic  lime-salt  is  precipitated  by  nitrate  of  silver,  and 
heated  to  the  boiling  point,  the  salt  crystallises  on  cooling  from  the 
resulting  solution,  and  may  be  purified  by  recrystallisation.  —  Long, 
colourless  silky  needles,  resembling  acetate  of  silver.  Permanent  in  the 
air  at  ordinary  temperatures,  and  not  altered  by  heating  to  between 
lOO""  and  180  .  Between  140''  and  150%  it  decomposes  with  slight 
detonation.  It  dissolves  in  water,  ammonia,  and  strong  nitric  acid,  but 
not  in  alcohol. 

Anhydrous.  Hydraied.  Probst.       Lerch. 

2  AgO 232  ....  58-29  2  AgO   ....  232  ....  5700  ....     565  ....    5700 

14  C      84....  21-11         14  C     84....  20-64  20*48 

2  H     2  ....  0-50          3  H    3  ....  074  078 

10  O     80....  20-10        11  O    88....  21-62  2174 

C"H«Ag*0»...  398  ....  10000         +  Aq  407  ....  10000  100-00 

ChelidonaU  of  Silver  and  Calcium,  —  On  mixing  a  concentrated 
ammoniacal  solution  of  the  bibasic  lime-salt  with  a  concentrated  solution 
of  nitrate  of  silver,  a  li^ht  yellow  precipitate  is  formed,  which  alters  but 
little  in  drying,  and  is  decomposed  by  water  only  after  continued  boiling. 
(Lerch.) 

Anhydrous.  Hydrated.  Lerch. 

2  AgO 232  ....  56-63      2  AgO 232  ....     5447     5404 

CaO 28  ....  6-72          CaO  28  ....  6-57 

14  C  84  ....  20-14  14  C  84  ....  19*72  19*76 

H 1  ....  0-24   2  H 2  ....   0-47  0-76 

9  0 72  ....  17-27     10  O  80  ....  18-77 

CMHCaAg«0"  417     ....  10000     +  Aq 426     ....  100-00 

Chelidonic  acid  dissolves  at  12^  in  700  pts.  of  alcohol  of  75  per  cent. 
(Richter,  Probst.) 


Heconic  Acid. 

C"H*0**  =  C"H*0«,0*. 

Sebtornbr.     (1805.)    A.  Tr.  13,  1,  234;   14,   1,  47;    OUb.  55,  72; 

57,  183;  64,  65. 
Seguin.    Ann.  Chim.  92,  228. 
Choulant.     GUb.  56,  349. 
RoBidUBT.     Ann,  Chim,  Fhys.  5,  282;  also  GUb,  57,  163.— ilnn.  Chim. 

Fhyt,  51,  236;  also  J,  Fharm,  19,  67;  also  Ann.  Pha)'m.  5,  90. — 

Ann,  Chim.  Fhy$.  53,  425;  also  J.  Fharm.  20,  79.  —  Fkarm.  Centr. 

1833,  209. 
A.  VoGEL.     Schw.  20,  196;  Hepeti.  4,  40. 
John.     Berl.  Jahrb.  1819,  156. 
LiBBio.    Fogg.  31,  168;  also  Ann.  Fharm.  7,  37. — Ann,  Fharm.  26, 11  3 

and  Ul.^Fharm.  Centr.  1834,  202. 
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Wackbnrodbr.     N,  Br,  Arch,  25,  167.— PAarw.  CetUr,  1841,  474,  586. 
Stenhoubb.     PkU.  Mag,  J,  25,  596  ;    also  Mem.  Chem.  Soc,  2.  113; 

also  Ann.  Pkarm.  51,  231;  also  J.  pr.  Chem,  33,  353.  —  Fharm. 

Centr.  1844,  129. 
H.  How.     Edinb,  Phil,  Tram.  20,  AQ\,—Ann.  Pharm,  83,  350. 

Mohfudure^  Opiumtaure^  Aeide  meeonique, — In  opium  and  in  unripe  poppy- 
heads  [?L.]. — Discovered  by  SertUrner,  bat  the  more  exact  inrestigation  has  been 
made  principally  by  Robiquet  and  by  Liebig. 

Preparation.  1.  The  aqaeoas  decoctioD  of  opium  is  treated  with 
ammonia  to  precipitate  the  morphine;  the  filtrate  concentrated  ;  a  small 
additional  quantity  of  morphine  precipitated  by  ammonia,  the  filtrate 
diluted  with  water  and  precipitated  by  chloride  of  barium;  the  precipitate, 
consisting  of  meconate  of  haryta,  brown  colouring  matter,  and  a  small 
quantity  of  morphine,  is  mixed  with  alcohol,  and  decomposed  by  digestion 
with  the  exact  quantity  of  dilute  sulphuric  acid  required  for  that  purpose; 
and  the  filtrate,  after  being  concentrated  by  evaporation,  is  left  to  evaporate 
further  in  vacuo;  it  then  yields  coloured  crystals  of  meconic  acid.  The 
liquid  filtered  from  the  meconate  of  baryta  yields  when  evaporated,  a 
further  quantity  of  the  same  salt.  (Sertiirner.) 

In  consequence  of  this  solubility  of  the  meconate  of  baryta,  the  product  is  bat 
small  (Robiquet).  An  excess  of  sulphuric  acid  chars  tlie  meconic  acid  (Pelletier). 
The  hotter  and  more  concentrated  the  sulphuric  acid,  and  the  longer  it  works,  the 
more  completely  is  the  meconic  acid  converted  into  comenid  add.  If  the  decoction  of 
opium,  after  beinit  precipitated  by  ammonia  and  filtered,  be  not  well  purified  before 
the  chloride  of  barium  is  added  to  it,  the  greater  part  of  the  meconate  of  baryta  will 
remain  dissolved  (Merck). 

2.  Pelletier  (Ann.  Chim,  Phyz,  50,  250)  proceeds  in  the  same  manner 
as  Sertiirner,  but  uses  haryta-water  instead  of  chloride  of  barium,  and 
removes  the  greater  part  of  the  brown  colouring  matter  from  the  preci- 
pitate by  repeated  boiling  with  alcohol. 

3.  Opium  is  exhausted  with  strong  alcohol  and  the  tincture  mixed 
with  chloride  of  barium,  which  precipitates  nearly  all  the  meconic  acid 
as  nearly  pure  baryta- salt;  this  salt  is  then  washed  with  alcohol  and 
decomposed  by  sulphuric  acid.  (Merck,  Repert.  32,  87.) 

4.  The  filtered  decoctiou  of  100  pts.  of  opium  is  boiled  with  2  pts.  of 
magnesia;  the  liquid  filtered;  the  grey  powder  which  remains  on  the 
filters,  free<l  from  colouring  matter  and  morphine  by  means  of  hot  alcohol; 
the  remaining  powder,  consisting  of  basic  meconate  of  magnesia,  dissolved 
in  a  small  quantity  of  cold  very  dilute  sulphuric  acid;  the  solution  pre- 
cipitated by  chloride  of  barium;  the  liquid  again  filtered;  and  the 
reddish  precipitate  of  sulphate  and  meconate  of  baryta  decomposed  by 
long-continued  digestion  with  dilute  sulphuric  acid;  after  which  the 
liquid  is  diluted  with  a  large  quantity  of  water,-  filtered  and  evaporated; 
and  the  coloured  crystals  thereby  obtained  are  washed  with  a  small  quantity 
of  cold  water.  (Robiquet )  —  Or  the  magnesia-precipitate,  after  being 
exhausted  with  alcohol,  is  treated  with  a  small  quantity  of  cold  veir 
dilute  sulphuric  acid  to  remove  the  excess  of  magnesia;  the  liquid  is 
decanted;  the  residue  heated  to  the  boiling  point  with  an  excess  of 'a 
mixture  of  1  pt.  oil  of  vitriol  and  2  or  3  pts.  of  water;  the  liquid  filtered  at 
the  boiling  heat;  and  the  strll  brown  crystals  of  the  acid  which  separate 
on  cooling  are  collected.  (Robiquet.)  [These  crystals  are  probably  comenic 
add.  Gm.)] 

5.  The  decoction  of  opium  freed  from  morphine  by  ammonia  as  in  I, 
is  precipitated  by  chloride  of  calcium ;  and  the  impure  neutral  meconate  of 
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lime,  amonntiog  to  about  8  per  cent,  of  the  opium,  is  carefully  washed  and 
suspended  in  six  times  its  bulk  of  hot  water,  then  mixed  with  hydro- 
chloric acid  till  it  is  converted  into  a  crystalline  powder  of  pure 
meconate  of  lime.  103  pts.  of  this  powder  are  then  decomposed  by  diges- 
tion with  water  containing  36  pts.  of  crystallised  oxalic  acid,  and  the 
filtrate  is  decolorised  by  animal  charcoal.     (Winkler,  Itepert.  45,  460.) 

6.  Opium  is  exhausted  with  dilute  potash;  the  filtrate  precipitated 
by  chloride  of  calcium;  and  the  precipitate  washed  with  water  and  boiling 

alcohol  (according  to  Robiquet,  it  is  better  to  exhaust  the  opium  with  water  at  38** ; 
neutralise  the  extract  with  coarsely  pounded  mHrble ;  evaporate  to  a  symp ;  mix  with 
concentrated  solution  of  chloride  of  calcium,  whereby  the  meconate  of  lime  is  more 
completely  separated  in  proportion  as  the  liquids  are  more  concentrated ;  then  wash  the 
precipitate  with  water  and  press  it).  1  pt.  of  it  is  then  suspended  in  a  mixture  of 
3  pts.  commercial  hydrochloric  acid  and  20  pts.  boiling  water;  the  mixture 
kept  at  a  temperature  short  of  100°,  and  frequently  shaken,  till  the 
whole  is  dissolved;  and  the  acid  meconate  of  lime  which  separates  on 
cooling,  is  collected  on  linen,  washed  with  a  small  quantity  of  water,  and 
redissolved  after  pressure  in  a  mixture  of  3  pts.  of  hydrochloric  acid  and 
20  pts.  of  hot  water,  avoiding  ebullition.  The  liquid  then  yields  on  cool- 
ing  crystals  of  meconio  acid  nearly  free  from  lime,  while  the  mother- 
liquor,  in  consequence  of  the  excess  of  hydrochloric  acid,  contains 
scarcely  any  meconic  acid.  The  still  coloured  crystals,  after  being 
washed  and  pressed,  are  dissolved  in  16  pts.  of  hot  water;  the  liquid  is 
strained  through  linen;  and  the  filtrate  is  mixed  with  two- thirds  of  the 
original  quantity  of  hydrochloric  acid;  on  cooling  it  yields  crystals  of 
meconio  acid  free  from  lime  but  still  coloured.  These  crystals  are 
suspended  in  cold  water,  neutralised  with  carbonate  of  potash  and 
heated  to  100%  with  gradual  addition  of  water  in  quantity  just  sufficient 
to  dissolve  them;  the  solution  which  solidifies  on  cooling  is  well  pressed 
(the  liquid  which  runs  off  yields  impure  meconic  acid  when  treated  with 
excess  of  hydrochloric  acid);  the  expressed  mass,  which  is  not  yet  quite 
white,  is  redissolved  in  the  smallest  possible  quantity  of  boiling  water;  the 
solid  mass  obtained  on  cooling  is  again  pressed;  and  this  treatment  is  re- 
peated till  a  pure  white  product  is  obtained.  Lastly,  this  pure  meconate  of 
potash  is  dissolved  in  16  to  20  pts.  of  hot  water;  the  acid  meconate  of 
potash  which  separates  on  cooling  is  mixed  on  linen  with  a  small  quantity 
of  cold  water,  pressed,  and  redissolved  in  16  pts.  of  hot  water;  the 
solution  is  mixed  with  2  or  3  pts.  of  hydrochloric  acid;  and  the  crystals 
of  pure  meconic  acid  which  form  on  cooling  are  washed  with  cold  water, 
and  recrystallised  from  solution  in  the  smallest  possible  quantity  of 
boiling  water.  (Gregory,  Ann.  Pkarm,  24,  43). — The  mother-liquor 
expressed  from  the  potash-salt,  still  yields  a  <)uantity  of  impure  meconic  acid  when 
treated  with  hydrochloric  acid.  Paper-filters  [probably  on  account  of  the  iron  contained 
in  them]  cannot  be  used  in  any  part  of  the  process.  (Gregory.)  —  The  chloride  of 
calcium  precipitate  suspended  in  ten  times  its  bulk  of  water  is  mixed  and  well  stirred 
up  with  hydrochloric  a<;id  at  90**  till  the  greater  part  of  it  is  dissolved  ;  the  hot  liquid  is 
filtered  through  paper  which  has  been  completely  freed  from  iron  by  hydrochloric  acid; 
the  delicate  needles  of  acid  meconate  of  lime  which  separate  on  cooling  are  pressed  be- 
tween  linen,  dissolved  in  the  required  quantity  of  water  at  90**,  decomposed  by  a  quantity 
of  hydrochloric  acid  equal  to  half  that  of  the  chloride  of  calcium  precipitate ;  and  the 
liquid  is  heated  for  a  few  seconds^  but  not  to  100°»  and  then  left  to  cool  slowly.  If 
lighter  crystals  of  the  lime-salt  should  form  above  the  more  densely  interlaced  crystals 
of  meconic  acid,  the  former  may  be  separated  mechanically  ;  or  if  the  crystallisation  takes 
place  too  rapidly  to  admit  of  this  mode  of  separation,  the  whole  mnst  be  redissolved  in 
hot  water,  and  the  remainder  of  the  lime  removed  by  fresh  hydrochloric  acid.  The 
crystals  of  the  acid  obtained  in  either  way — which  should  bum  away  without  residue 
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—  are  collected  on  a  filter  prerioaaly  p'arified  with  hydrochloric  acid,  washed  with  oold 
water,  and  purified  by  recrystallisation  from  hot  water ;  they  retain  however  a  hrowniah 
colour,  wliich  may  be  removed  by  treatment  with  potash  &c.  according  to  Gregory's 
method.     (Robiqaet.) 

How  heats  the  crude  acid  free  from  lime  with  twice  its  weight  of 
water,  till  the  whole  dissolves  on  addition  of  ammonia.  The  solution  on 
cooling  solidifies  in  a  crystalline  mass  which  may  be  freed  by  pressure 
from  the  black  mother-liquor,  and  recrystallised  two  or  three  times  from 
the  smallest  possible  quantity  of  boiling  water.  From  the  solution  in 
hot  water,  the  meconic  acid  separates  on  addition  of  excess  of  hydro- 
chloric acid,  in  colourless  lamina),  which  are  washed  with  cold  water,  and 
once  recrystallised  from  boiling  water. 

7.  One  pt.  of  opium  is  macerated,  for  24  hoars>  according  to 
Robinet's  method  (/.  Chim,  med.  1,  357)>  with  6  pts.  of  a  solution  of 
1  pt.  common  salt  in  4  pts.  water;  the  liquid  decanted;  the  pressed 
residue  again  macerated  with  3  pts.  of  a  solution  of  common  salt;  the 
liqnid  decanted  from  the  residue;  the  residue  pressed  and  repeatedly 
triturated  with  cold  water;  the  filtrate  evaporated  to  dryness;  and  the 
residue,  consisting  of  a  lower  brown  layer  of  morphine  and  extractive 
matter  and  an  upper  yellow  layer  of  meconate  of  soda,  is  pulverised, 
and  repeatedly  treated  with  alcohol,  which  dissolves  the  former  sub- 
stances and  leaves  the  meconate  of  soda.  This  salt  is  dissolved  in 
water;  the  solution  precipitated  by  basic  acetate  of  lead;  the  precipitate 
decomposed  by  sulphuretted  hyarogen ;  and  the  filtrate  evaporated. 
(Merck,  Mag.  Fharm,  15,  147.) 

The  precipitation  of  the  opium-decoction  by  means  of  neutral  acetate 
of  lead,  proposed  by  Ghoulant,  Hare  {PhU,  Mag,  Ann.  2,  233),  and  others 
is  rejected  by  Sertiirner,  because  the  oxide  of  lead  carries  every  thing 
down  with  it. 

The  decoloration  of  meconic  acid  by  animal  charcoal  (BltUlaugenkohle) 
though  very  efiectual,  is  attended  with  great  loss,  unless  the  portion  of 
meconic  acid  retained  by  the  charcoal  is  afterwards  extracted  by 
carbonate  of  potash.     (Robiquet^  Liebig.) 


Properties,     The  crystallised  acid  deprived  of  its  water  of  crystallii 
tion  at  100°,  yields  a  white  opaque,  eflioresced  mass.     (Robiquet.)    Has 
a  sour  taste,  and  reddens  litmus  strongly. 

Dried  between  100**  and  120^  Liebig.      Stenhonse.     RoMqniet. 

14  C  84     ....     42     42-3     ....     4245     ....     41-01 

4  H  4     ....       2     20     ....       2-07     ....       4*49 

14  O  112     ....     56     55-7     ....     55*48     ....     54'50 

C"H*0"    200     ....  100    1000    ....  10000    ....  10000 

Decompositions.      1.   The  acid  is  resolved  at  a  moderate  heat  into 
carbonic  acid  and  comenic  acid; 

CMH*0"  =  C>2H*0M  +  2C0«. 

at  a  higher  temperature,  partly  into  carbonic  and  pyromeconic  aoids, 
partly  into  water,  acetic  acid,  empyreumatic  oil,  and  charcoal. 

The  acid,  after  drying  at  120°,  gives  off  water  at  170°,  which 
increases  in  quantity  at  220°,  and  between  200^  and  220°  is  accompanied 
by  carbonic  acid.     From  220^  to  230°,  all  evolution  of  gas  ceases  and 
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the  ash-grey  crystalline  sealy  residue  consists  of  ooinenio  acid  [whence 
comes  the  water?  (Gm.)]  If  the  meconic  acid  is  immediately  exposed 
to  a  strong  heat,  it  yields  at  first  abont  20  per  cent,  of  pyromeconic  acid, 
toother  with  water  and  acetic  acid,  then  carbonic  acid  and  a  rery 
small  quantity  of  combustible  gas,  together  with  empyreumatic  oil,  and 
at  last,  long  white  needles  of  parapyromeconio  acid  (tk  substance  requir- 
ing further  examination),  which  are  difficult  to  fuse,  nave  a  strong  acid 
reaction,  are  sparingly  soluble  in  water,  and  likewise  redden  ferric  salts. 
(Robiquet.) 

Dry  meconic  acid  melts  between  1 50°  and  200°,  and  is  converted, 
with  frothing  and  evolution  of  pyromeconic  [and  carbonic]  acid,  into 
brown  comenic  acid,  which  at  250^,  gives  off  pyromeconic  acid,  carbonic 
acid,  water,  a  small  quantity  of  acetic  acid  and  brown  empyreumatic  oil, 
then  assumes  a  black  brown  colour,  and  ultimately  leaves  a  light  combus- 
tible charcoal.  (Wackenroder.)  —  Meconic  acid  subjected  to  rapid  dry 
distillation  suffers  the  same  kind  of  decomposition  as  comenic  acid,  and 
yields  the  same  substance  resembling  metagallic  acid  (xi,  884), 
(Winckler.) 

2.  Meconic  acid  rapidly  heated  in  a  spoon  boils  up,  emits  dense  white 
fumes  having  a  slight  empyreumatic  odour,  bums  easily  with  a  yellow 
flame,  and  leaves  a  small  quantity  of  charcoal.     (Wackenroder  ) 

3.  Pulverised  meconic  acid  dissolves  in  bromine-tDater,  with  rapid 
evolution  of  carbonic  acii;  and  the  liquid,  after  a  while  deposits  beaatuul 
crystals  of  bromOcomeuic  acid  : 

C"H^O"  +  2Br  -  C"H»BrOW  -r  HBr  +  2C0n 

When  chlorine  is  passed  into  the  aqueous  solution  of  bibasic  meconate  of 
ammonia,  the  monobasic  salt  is  formed,  and  chlorocomenic  acid  remains 
in  the  mother-liquor.     (How.) 

4.  Meconic  acid  is  quickly  decomposed  by  nitric  acid,  the  mixture 
being  projected  from  the  vessel  if  large  quantities  are  used,  and  a  large 
quantity  of  oxalic  acid  is  formed.  (Robiquet.)  When  nitrate  of  silver 
is  precipitated  by  aqueous  meconic  acid,  nitric  acid  being  added  in 
quantity  rather  larger  than  is  required  to  dissolve  the  meconate  of  silver, 
and  the  liquid  warmed,  flakes  of  cyanide  of  silver  separate  withont  any 
evolution  of  nitrous  acid,  and  oxalate  of  silver  remains  dissolved  in  the 
acid  liquid.  The  only  products  of  the  reaction  are  carbonic  acid,  oxalate 
of  silver,  and  cyanide  of  silver,  the  quantity  of  which  is  however  less 
as  the  excess  of  nitric  acid  is  greater.     (Liebig,  Ann.  Pharm.  5,  286  ) 

5.  Oil  of  vitriol  exerts  but  a  slight  decomposing  action  on  meconic 
acid,  sulphurous  acid  being  evolved  only  after  long  boiling  the  liquid, 
and  still  retaining  its  power  of  reddening  ferric  salts.     (Robiquet.) 

6.  By  boiling  with  water  and  aqueous  acids,  meconic  acid  is  con- 
verted, with  evolution  of  carbonic  acid,  into  comenic  acid : 

C"H*0"  -  C»H*0»  +  2C0*, 

This  evolution  of  carbonic  acid  is  observed  even  when  the  acid  is  dis- 
solved in  water;  and  if  the  boiling  be  continued,  it  goes  on  for  several 
days,  till  in  fact  the  transformation  into  comenic  acid  is  complete,  the 
liquid  then  acquiring  a  red-brown  colour.  When  a  meconate  is  boiled 
with  excess  of  either  of  the  stronger  acids  dilated  with  water,  this 
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erolutioQ  of  carbonic  acid  is  much  more  rapid,  amounting  to  a  kind  of 
efferrescence,  and  the  liquid  remains  colourless.  (Robiqnet.)  Liebig 
also  obtained  a  dark  brown  extractive  secondary  product  by  boiling 
meconic  acid  with  water;  but  on  heating  the  acid  with  strong  hydro- 
chloric acid,  brisk  effervescence  ensued  and  colourless  comenic  acid  was 
formed;  hence  the  formation  of  this  acid  appears  to  be  independent  of 
that  of  the  brown  substance. 

8.  Meconic  acid  boiled  with  a  concentrated  solution  of  potash,  is 
resolved  into  oxalic  acid,  carbonic  acid,  and  a  dark  brown  substance 
resembling  humtc  acid.     (Wackenroder.) 

9.  When  concentrated  aqueous  solution  of  bibasic  meoonate  of 
ammonia  is  heated  for  some  hours  with  excess  of  ammonia  to  a  tempera- 
ture below  the  boiling  point,  comenamic  acid  is  produced.  (How, 
xi,  393.) 

C"H«(NH<)«0"  -  C»«NHK)»  +  NH»  +  2HO  +  2C0«. 

Comhinatians.  With  Water.  —  a,  Crystcdlised  Meconic  aeid.  — 
White  micaceous  crystalline  scales  (Sertiimer,  Bobiquet) ;  rhombic 
crystals  (Merck).  Small  right  rhombic  prisms,  having  their  acute 
lateral  edges  very  much  truncated;  cleavage  parallel  to  n.  (Wacken- 
roder, J.  pr,  Chem,  23,  205.)  The  crystals  give  off  their  water  at  100**. 
(Robiqnet.) 

Robiqaet.     Liebig. 

C"H<0"  200     ....     78-74     785     ....     78-6 

6  HO   54     ....     21-26     21-5     ....     21-4 

C"H*0"  +  6Aq 254     ....  10000     1000     ....  100*0 

6.  Aqueous  Meconic  acid.  —  The  acid  dissolves  sparingly  in  cold 
water,  but  in  4  pts.  of  boiling  water;  from  the  hot  solution  in  water 
containing  hydrochloric  acid,  it  crystallises  more  readily  than  from  puro 
water.     (Robiqnet.) 

The  Meconates  are  either  trihasic  (neutral)  =  C"HM*0",  htbasic 
=  C"H»M*0",  or  monobasic  =  C"H»MO".  (Liebig.)  The  tribasio 
salts  are  yellow;  those  of  the  alkalis  are  produced  by  mixing  the  acid 
with  excess  of  alkali.  —  [The  meconates  of  the  alkalis  detcribed  by  Chonlant  and 
cited  in  many  systematic  works,  appear  to  have  contained  pyromeoonic  acid,  inasmuch 
as  they  were  prepared  with  an  acid  obtained  by  distilling  meconate  of  baryta  with 
boracic  acid.]  The  salts  heated  with  boracic,  phosphoric  or  sulphuric  acid, 
yield  a  sublimate  of  pyromeconic  acid,  but  not  when  heated  alone. 
(Choulont  &  others.)  They  redden  ferric  salts.  (Sertiirner.)  They 
are  less  soluble  in  water  than  the  pyromeconates.  (Robiqnet.)  They 
are  insoluble  in  alcohol.     (Sertiirner.) 

Meconate  of  Ammonia,  —  a,  Bibasic. —  Obtained  in  How's  process 
for  preparing  meconic  acid  (p.  424).  Slender  radiating  needles  having 
a  silky  lustre  and  acid  reaction.  (Robiqnet.)  Contains  variable  qnan* 
titles  of  water  of  crystallisation  and  gives  off  from  6  to  16  per  cent  at 
100°.     (How.)     It  dissolves  readily  in  water. 


14  C 

MBCONIC  ACID. 
At  100*. 

How. 
35-51 

2  N 

28     ....     11-96     .... 

....     12  09 

10  H 

10     ....       4*27     ..., 

....       4-73 

14  O     .... 

112     ....     47*88     ... 

....     47-67 

C"H«(NH<W"    ....  234     ....  10000     ... 

10000 
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The  aqueous  solution  may  be  heated  nearly  to  the  boiling  point 
without  decomposition  (p.  426). 

6.  Monobasic.  —  When  chlorine  is  passed  through  the  aqueous  solu- 
tion of  the  salt  a,  hard  granular  crystals  soon  collect  on  the  edge  of 
the  vessel,  and  these,  when  recrystallised  from  boiling  water,  form  thick 
needles  concentrically  grouped.  (How.)  Sparingly  soluble  in  water. 
(Robiquet.)      Gives  off  756  p.  c.  (2  At)  water  at  lOO**.     (How.) 

At  100».  How. 

14  C  84  ....  38-70  38-57 

N 14  ....  6-45  6-21 

7  H 7  ....  8-22  3-65 

14  O 112  ....  51-63  51-67 

C"H»(NH*)OW 217     ....  10000     lOO'OO 

Meconate  of  Potash,  —  a,  Tribasic. —  Produced  by  adding  caustic 
potash  to  the  solution  of  6.     Yellow. 

b.  Bibcunc.  —  Crude  meconic  acid  is  heated  with  water^  caustic 
potash  added  till  the  liquid  assumes  a  yellowish  green  colour,  and  the 
resulting  glutinous  mass  is  treated  with  water  till  it  dissolves.  The 
solution  coagulates  on  cooling  to  a  nearly  solid  pulp,  which  must  be 
pressed  and  recrystallised. —  Colourless  silky  needles  or  laminss,  sparingly 
soluble  in  cold,  more  soluble  in  hot  water.  (Liebig,  Handb.  2,  847.) 
(For  the  decomposition  see  page  425). 

c.  Monobasic,  —  Separates  on  mixing  a  cold-saturated  solution  of  6 
with  a  small  quantity  of  hydrochloric  acid^  in  slender  needles,  from 
which  all  the  potash  may  be  removed  by  further  treatment  with  hydro- 
chloric acid.     (Robiquet.) 

Meamate  of  Soda,  —  a.  Bibasic.  —  The  impure  baryta-salt  is  digested 
with  aqueous  sulphate  of  soda,  the  filtrate  evaporated,  and  the  crystals 
washed  with  alcohol;  or  the  alcoholic  tincture  of  opium  is  precipitated 
by  acetate  of  soda  and  the  precipitate  mixed  with  warm  alcohol. 
Granular  crystals.  (SertiJrner.)  Slender  needles  containing  water  of 
crystallisation  and  soluble  in  5  pts.  of  water.     (Stenhouse.) 

b.  Monobasic,  —  Obtained  in  the  preparation   (6)   of  meconic  acid. 
Crystalline  grains,  dissolving  with  tolerable  facility  in  water,  sparingly 
in  aqueous  potash  and  in  absolute  alcohol.  (Robiquet,  «/.  Chim,  med 
1,  364.) 

Meconate  of  Baryta.  —  The  pure  acid  does  not  precipitate  baryti^ 
water.  (Robiquet.)  It  forms  with  excess  of  baryta- water,  a  thick,  light 
yellow  gummy  precipitate,  which  is  insoluble  m  water,  but  soluble  in 
acetic  acid;  and  the  bibasic  potash-salt  forms  with  chloride  of  barium, 
white  flakes  imperfectly  soluble  in  water,  but  dissolving  readily  in  acetic 
acid.  (Wackenrod?r.) 

.6i6a«c,  C**H'Ba*0"  + 2 Aq. —  Dissolves  sparingly  in  water,  readily 
in  baryta- water  forming  a  yellow  solution.  (Liebig.) 
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Meeonaie  of  Lime,  —  a.  The  aqueoas  acid  forms  with  excess  of  lime- 
water,  white  flakes  soluble  in  acetic  acid. 

h.  Bibasic.  C"H»Ca»0"^2Aq.  — The  solution  of  the  bibasic  potash- 
salt  supersaturated  with  ammonia  forms  with  chloride  of  calcium  a 
yellow  gelatinous  precipitate.  (Liebig.) 

c.  Monobasic,  C"H'CaO"  +  2Aq. —  1.  The  aqueous  acid  stirred  up 
with  a  solution  of  chloride  of  calcium  not  too  dilute,  and  left  to  stand 
for  some  time,  yields  a  copious  precipitate,  which  is  insoluble  in  water 
and  dissolves  but  slowly  in  acetic  acid.  —  2.  Obtained  in  the  preparation 
of  meconic  acid  (method  6);  when  freed  from  admixed  gypsum  by 
recrystallisation  from  boiling  water  acidulated  with  hydrochloric  acid,  it 
forms  brown  shining  laminae.  (Liebig.) — 3.  A  mixture  not  too  dilute  of 
bibasic  meconate  of  potash  and  chloride  of  calcium,  deposits  when  stirred 
a  crystalline  powder,  which  dissolves  slowly  in  water  but  quickly  in 
acetic  acid.  (Wackenroder.) 

The  lime-salt  subjected  to  dry  distillation,  does  not  yield  pyrome- 
conic  acid,  but  only  empyreumatic  products.  (Stenhouse.) 

Meconate  of  Lime  and  Ammonia.  —  Precipitated  for  the  most  part 
together  with  morphine  from  the  opium-decoction;  and  remains  behind 
when  the  morphine  is  dissolved  out  by  alcohol;  another  portion  remains 
dissolved  in  the  ammoniacal  filtrate  and  crystallises  when  it  is  evaporated. 
(Robiquet.) 

Meconate  of  MagneHa,  —  The  aqueous  acid  boiled  with  excess  of 
ma^esia  forms  an  easily  soluble  salt.  (Uve,  Schw,  59,  286.) 

Meconate  qf  Yttria. — The  aqueous  acid  does  not  precipitate  yttria-salts  and  when 
digested  with  yttria  and  evaporated,  leaves  a  crust  spariogly  soluble  in  water. 

Meconate  of  Zinc,  —  The  bibasic  potash-salt  forms  with  sulphate  of 
zinc,  a  copious  white  precipitate  insoluble  in  water  and  in  sulphate  of 
zinc,  very  sparingly  soluble  in  acetic,  but  readily  in  nitric  acid. 

Meconate  of  Tin,  —  The  white  precipitate  formed  by  the  potash-salt 
in  solution  of  protochloride  of  tin,  dissolves  readily  in  excess  of  the 
latter.  (Wackenroder.) 

Meconate  of  Lead,  •^-  Meconic  acid  added  in  slight  excess  to  neutral 
acetate  of  lead,  throws  down  thick  yellowish  white  flakes,  insoluble  even 
in  hot  water.  (Stenhouse.)  The  flakes  are  likewise  insoluble  in  acetic 
acid  and  in  acetate  of  lead.  (Wackenroder.) 

Dried  at  100**.  Stenhouse.    Robiquet. 

3  PbO    336  ....  63-76  6340  ....  5410 

14  C     84  ....  15-94  16-36  ....  21*01 

3H    3  ....  0-67  0-66  ....  1-67 

13  O    104  ....  19-73  .....'...  19-58  ....  23*22 

C"HPb»0"  +  2Aq....  527     ....  lOO'OO     10000     ....  10000 

Robiquet  does  not  say  how  the  salt  which  he  analysed  was  prepared  ;  its  compo- 
sition agrees  with  the  formula  C^H^Pb'O'^  :  Stenhouse  did  not  succeed  in  preparing 
such  a  salt.  On  the  other  hand  he  obtained  more  basic  salts,  containing  from  68*4  to 
74 '7  per  cent,  of  lead-oxide,  in  the  form  of  deep-yellow  precipitates  by  adding  meoonate 
of  ammonia  to  neutral  acetate  of  lead  rendered  slightly  ammoniacal  by  ammonia. 
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Ferrous  sulphate  forms  with  meconate  of  ammonia  a  clear  oolonrless 
mixture,  which,  when  exposed  to  the  air,  quickly  becomes  turbid  and 
assumes  first  a  yellowish  red,  then  a  dark  red  colour.  (Wackenroder.) 

Ferrio  Meconate,  —  Meconic  acid  and  its  salts  impart  a  bright  red 
colour  to  ferric  salts  even  when  very  dilute,  but  form  no  precipitate. 
(Sertiirner.) — The  reddening  is  distinguished  from  that  which  hydro- 
sulphooyanio  acid  produces  in  ferric  salts  by  the  fact  that  the  colour  of 
the  latter  is  lighter  and  much  mixed  with  yellow.  —  Ink  and  writing 
with  ink  are  also  reddened  by  meconic  acid.  (A.  Vogel.)  —  The  redden- 
ing is  not  destroyed  by  tercfaloride  of  gold  (which  distinguishes  it  from 
that  produced  by  hydrosulphocyanic  acid)  (A.  Vogel);  or  by  boiling 
with  nitric  acid  and  a  little  alcohol ;  but  quickly  by  chloride  of  soda  and 
by  nitromuriatic  acid.  (Wackenroder.)  It  is  also  destroyed,  the  ferric 
oxide  being  reduced  to  ferrous  oxide,  slowly  by  sunlight,  quickly  by  pro- 
tochloride  of  tin  (A  Vogel);  slowly  by  sulphuretted  hydrogen,  and  very 
little  by  boiling  with  sulphurous  acid.  (Wackenroder).  The  decolorised 
liquid  slowly  recovers  its  red  colour  by  exposure  to  the  air,  immediately 
when  treated  with  nitrous  acid. 

Aqueous  meconic  acid  does  not  act  in  the  cold  on  recently  precipitated 
ferric  hydrate,  but  dissolves  a  small  quantity  of  it  at  a  gentle  heat,  and 
a  considerable  quantity  at  about  80  ,  chiefly  in  the  torm  of  ferrous 
oxide,  so  that  the  filtrate  on  cooling  deposits  ferroso-ferric  meconate  in 
the  form  of  a  reddish  powder.  (Stenhouse.) 

To  obtain  ferric  meconate  in  the  solid  state,  the  solution  of  the  pul- 
verised acid  and  of  sesquichlortde  of  iron  in  ether  free  from  water  and 
alcohol  are  mixed  ;  and  the  red-brown  flakes  which,  after  a  few  minutes 
are  deposited  from  the  deep  red  mixture,  are  washed  on  a  filter  and 
dried.      If  water  is  present^  blood-red  drops  of  liquid  separate   instead   of  flakes. 

—  The  brown-red  powder  thus  obtained  is  much  less  soluble  than  it  was 
before  drying.  It  dissolves  with  tolerable  facility  in  cold  water  and 
alcohol,  more  quickly  in  hot  water  or  in  water  containing  acid.  The 
blood-red  solution  is  converted  by  ammonia*  into  a  clear  yellowish  red 
mixture^  whereas  potash  or  soda  precipitates  the  ferric  oxide.  —  The 
brown-red  powder  contains  in  100  parts:  30*82  Fe«0»,  2600  C,  1-85H 
and  41-330. 

AmTnonichferrie  Meconate,  —  On  mixing  neutral  meconate  of  ammo- 
nia with  a  slight  excess  of  a  concentrated  solution  of  ferric  sulphate  made 
as  neutral  as  possible,  this  salt  is  precipitated  in  a  few  hours  in  the  form 
of  a  fine,  amorphous,  crimson  powder,  which  must  be  washed  on  the  filter 
with  water,  as  long  as  the  water  takes  up  any  sulphuric  acid.  The 
powder  retains  its  colour  when  dried  in  the  air  at  ordinary  temperatures; 
out  at  100°,  it  becomes  red-brown  and  dull,  without  however  any  reduc- 
tion of  the  sesquioxide  of  iron  to  protoxide.  It  dissolves  sparingly  in 
cold  water  and  alcohol,  but  very  readily  in  hot  or  in  acidulated  water. 
When  the  aqueous  solutionis  heated  to  50%  part  of  the  sesquioxide  of 
ircm  is  reduced  to  protoxide,  and  at  109°,  the  whole,  the  liquid  being  at 
the  same  time  decolorised.  The  blood-red  solution,  if  quickly  heated,  is 
coloured  deep  yellow  by  ammonia,  without  precipitation,  whereas  potash, 
soda^  or  lime  decolorises  it,  with  evolution  of  ammonia  and  precipitation 
of  hydrated  sesquioxide  of  iron  free  from  protoxide.  (Stenhouse.)  —  The 
erimson  powder  contains  in  100  parts:  2d-05Fe*0*,  3*49N,  31 '240,  2-d7H 
and  39-88  O.  (Stenhouse.) 
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Cnprie  Meconate,  a,  Bibade.  —  Bibasic  meoonate  of  potash  forms 
with  solutions  of  copper^  an  emerald-green  precipitate  which  yields  very 
little  pjromeconic  acid  by  dry  distillation.  (Stenhoase.)  Wackenroder 
obtained  with  sulphate  of  copper,  a  bluish  white  precipitate,  insoluble  in 
water,  but  dissolving  slowly  in  acetic,  quickly  in  nitric  acid. 

b.  Monobasic.  —  The  free  acid  imparts  an  emerald  green  colour  to 
aqueous  sulphate  of  copper,  and  produces  after  a  while  a  pale  yellow 
precipitate.  (Robiquet.)  —  With  acetate  of  copper,  it  forms  a  greenish 
yellow  precipitate,  which  gives  off  a  large  quantity  of  pyromeconic  acid 
by  distillation.  (Stenhouse.) 

MercurouB  Meconate,  —  Mercurous  nitrate  is  precipitated  by  the 
potash-salt  in  thick  pale  yellow  flakes,  and  by  the  free  acid  in  white 
curdy  flakes,  which  are  insoluble  in  water  and  very  sparingly  soluble  in 
nitric  acid,  (Wackenroder.) 

Mercuric  Meconate,  —  The  acid  and  its  potasb-salt  form  with  mercuric 
nitrate,  a  large  quantity  of  yellowish  white  curdy  flakes,  which  dissolve 
readily  in  nitric  acid,  acetic  acid  and  common  salt,  but  are  insoluble  in 
water  and  in  mercuric  nitrate.  (Wackenroder.) 

Meconate  of  Silver.  —  a.  Trihasic.  —  When  neutral  nitrate  of  silver 
is  precipitated  by  meconic  acid  exactly  neutralised  with  ammonia,  the 
liquid  becomes  acid  and  a  yellowish  white  pulpy  precipitate  is  thrown 
down.  The  same  salt  is  obtained  by  repeatedly  boiling  the  salt  h  with 
fresh  portions  of  water.  After  drying,  it  detonates  when  heated.  It 
dissolves  readily  in  dilute  nitric  acid,  but  is  insoluble  in  water  and  in 
acetic  acid.  (Wackenroder.) 

Dried  at  120*.  Liebi|r. 

3  AgO 348  ....  66-79  66*34 

14  C      84  ....  16-12  16*10 

H      1  ....  0-20  0*24 

11  O     88  ....  16*89  17*32 

C"HAgK>"  ....  621     ....  100  00    10000 

h.  Bibanc,  —  The  aqueous  acid  forms  with  nitrate  of  silver,  a  snow- 
white  precipitate  which  does  not  become  crystalline  when  washed  with 
cold  water,  is  converted  into  a  by  boiling  with  water,  and  when  heated 
after  drying,  melts  and  decomposes  without  detonation,  leaving  52*28  p.  c 
of  white  silver.  (Liebig,  Ann,  Fharm,  7,  240.)  —  Liebig  formerly  obtained 
(Ann.  Pharm,  7t  240)  under  apparently  similar  circumstanoes,  a  white  precipitate, 
which  when  washed  and  dried  assamed  the  form  of  shining  crystalline  laminse,  and  was 
decomposed  by  heat,  witli  slight  tumefaction,  leaving  49*58  per  cent,  of  white  silver. 


14  C  .... 

JMed 

at  100^ 

o4      .... 

2      ... 
216     .... 
112     .... 

20*29     ... 

0*48     ... 

52*18     ... 

27*05     ... 

Liebig. 
2000 

2  H .... 

0*48 

2Ag 
14  O  .... 

52*28 

27*24 

CWH*Ag«0"  .... 

414     .... 

100*00     ... 

100-00 

Meconic  acid  disolves  readily  in  alcohol  (Sertiirner),  less  readily  in 
ether,  especially  if  absolute,  (Stenhouse.) 

Respecting  another  acid  of  opium  not  yet  further  examined,  vid,  Pfaff  {N,  7V« 
7,  1,  428). 
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Conjugated  Compounds  of  Afeconic  Acid, 

Ethylmeconic  Acid. 

C»H»0"  =  C*HH),C"H»0". 

H.  How.    (1852.)    Edinb.  Phil.  Tram.  20,  401.— -4n».P/*ar7».  83,  357. 
JBthylomeconie  aeid,  Aethylmekotu&ure,  Aethermekont&ure, 

Formation  and  Preparation,  Hydrochloric  acid  gas  is  passed  into  a 
solation  of  noeconic  acid  in  absolute  alcohol,  till  the  liouid  fumes  strongly; 
on  cooling,  a  precipitate  forms  consisting  of  thread-like  crystals  which 
must  be  washed  with  cold  water  and  recrystallised  from  hot  water. 
If  only  rectified  spirit  ii  used,  meoonate  of  ethylmeconic  add  Beparates  after  a  lonij^r 
time  only  and  in  a  less  crystalline  state.  The  mother-liquor  contains  biethylmeconic 
add. 

Properties,  Small  shining  square  needles.  Does  not  give  off  any 
water  at  100°.  The  aqueous  solution  bas  a  strong  acid  reaction  and 
coagulates  albumen. 


18  C 

8  H 

....  108 
8 

....  47-36  ... 

....     O'dU    ... 

....    4.7  14    ... 

How. 

47-26 

3-71 

14  0 

....  112 

49-03 

C»HH)"  .... 

....  228 

....  100-00  ... 

10000 

Deompositions.  1 .  Melts  at  1 58*^  or  1 59^  into  a  transparent  yellow 
liquid,  yielding  at  the  same  time  a  sublimate  consisting  of  shining  rhombic 
crystals.  —  2.  With  alcoholic  ammonia,  it  forms  meconamic  acid;  caustic 
ammonia  in  excess  decomposes  it  rapidly.  —  3.  Heated  with  alkalies  it 
yields  meconates. 

Combinations,     Ethylmeconic  acid  dissolves  readily  in  water. 

It  expels  carbonic  acid  from  the  carbonates  with  efflorescence.  The 
Eihylm^conaies  are  bibasio  (neutral)  =  C^^H'M'O^^  or  monobasie  (acid) 
=C"H^MO**: — the  acid  appears  also  to  form  salts  with  excess  of  base. 

Etkylmeconate  of  Baryta,  — a.  Bibasic,  —  When  the  boiling  aqueous 
solution  of  the  acid  is  exactly  saturated  with  carbonate  of  baryta^  the 
filtrate  deposits  the  salt  in  small  yellow  needles. 

How. 

2  BaO   153-2     ....     421 8     4189 

C»H»0"    2100     ....     57-82 

C»9H«Ba*0"  363-2    ....  100-00 

In  other  experiments,  How  obtained  from  42  to  44-5  per  cent,  of  baryta*  a  basic 
salt  having  probably  been  formed  together  with  the  above. 

b.  Monobasic.  —  When  carbonate  of  barjta  is  gradually  added  to 
water  in  which  solid  ethylmeconic  acid  is  immersed^  the  acid  quickly 


432         PRIMARY  NUCLEUS  C><H»:  OXTOBN-NUCLEUS  CmH«0*. 

disappears  with  effervescence.  As  soon  as  the  effervescence  has  ceased^ 
the  liquid  mast  be  qnickly  filtered  from  the  resulting  yellow  salt,  and  the 
filtrate  placed  in  vacuo.  It  then  deposits  a  considerable  quantity  of 
carbonate  of  baryta,  which  must  be  separated  by  filtration;  and  on  again 
leaving  the  yellowish  filtrate  to  evaporate  in  vacuo  or  at  a  gentle  heat, 
the  monobasic  salt  separates  in  yellow  rhombic  crystals  which  give  off 
water  at  100°.     It  is  soluble  in  water. 

At  100*.  How. 

BaO 76-6  ....  2592  26-17 

18  C  1080  ....  36-35  36-20 

7  H 70  ....  2-36  2-63 

13  O  104«0  ....  3519  35-00 


C"H'BaO"   295  6    ....  100  00    10000 

The  solution  of  monobasic  ethylmeconate  of  baryta  forms  with  acetate 
of  lead,  a  yellowish  white  precipitate;  with  sulphate  of  copper,  a  pale 
green  precipitate;  and  with  sesquichloride  of  iron,  a  brown-red  precipi- 
tate which  dissolves  with  dark  red  colour  in  excess  of  the  iron-salt. 

jEthylmeconcUe  of  Silver.  —  a.  Ethylmeconic  acid  heated  with  excess 
of  silver-oxide  forms  an  insoluble  compound. 

6.  Monobasic,  —  On  mixing  the  aqueous  solution  of  the  monobasic 
baryta-salt  with  nitrate  of  silver,  a  precipitate  is  formed  which  when 
wasbed  and  dissolved,  in  boiling  water,  yields  on  cooling,  small  shining 
crystals  united  in  stellate  groups.  Remains  unaltered  in  daylight  Gives 
off  5-24  p.  c  (2  At.)  water  at  100"*. 

At  100*.  How. 


18  C 

7  H 

....  108 
7 

....  oH' £o 
....   2-08 
....  32-23 
....  33-46 

31-92 

2-20 

Af  ~. 

14  O 

....  108 
....  112 

31-94 

33-94 

CWR'AgO" 

....  335 

....  100-00 

100-00 

Ethylmeconic  acid  dissolves  readily  in  ordinary  alcohol,  less  readily 
in  absolute  alcohol^  readily  in  ether, 

Meconate  of  Ethylmeconic  acid,  C»H»0«=C*»H'0«,C"H»0»-h2H0. 
— *If  the  alcohol  used  in  the  preparation  of  ethylmeconic  acid  is  not 
absolute,  there  is  deposited,  after  the  feathery  crystals  of  ethylmeconic 
acid,  a  less  crystalline  precipitate,  which  sometimes  separates  also  from 
the  mother-liquor  of  ethylmeconic  acid.  This  precipitate,  when  purified 
by  repeated  solution  in  a  small  quantity  of  hot  water,  forms  a  white 
amorphous  powder,  very  soluble  in  water. 

At  100'.  How. 

32  C 192     ....     44-85     4467 

12  H 12     ....       2  80    2  92 

28  0 224  ....  52-35  52-41 


C»H»0" 428  ....  100-00  100-00 


1   ■■' 
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The  warm  aqneous  solution  supersatarated  with  auimonia,  turns 
yellow  without  separation  of  meconamate  of  ammonia;  on  addition  of 
strong  alcohol,  the  liquid  deposits  small  yellow  radiated  crystalline  tufts. 
Ou  evaporating  to  dryness,  there  remains  a  substance,  only  a  very  small 
part  of  which  is  soluble  in  water;  the  soluble  portion  forms  with 
hydrochloric  acid  a  precipitate  consiisting.  of  needle-shaped  crystals.  — 
When  treated  with  bases,  it  does  not  yield  salts,  bat  is  decomposed  more 
quickly  than  ethylmeconic  acid. 


Biethylmeconic  Acid. 

C«H"0'*  =  2OH»0,C"H«0». 

H.  How.    Edinb.  FkU.  Trans.  20,  401.— Ann,  Phai-m.  83,  357. 
Biethyhmeeonie  aeid,  Di&thyltnekons&ure. 

Formation  and  Preparation.  1.  A  mixture  of  meconic  acid  with 
absolute  alcohol  and  oil  of  vitriol  Is  kept  in  a  state  of  moderate  ebul- 
lition; and  as  soon  as  the  residue  in  the  retort  has  become  syrupy,  it  is 
poured  into  a  large  quantity  of  cold  water,  and  the  rose-coloured  pre- 
cipitate thereby  obtained  is  seyeral  times  crystallised  from  water. — 
When  the  quantity  of  snlphuric  acid  nsed  is  rather  large,  the  nroduct  appears  to  consist 
chiefly  of  nentraJ  meronate  of  ethyl  3C«H«0,Ci^H0".  (How,  N.  Edinb.  Phil.  J.  I,  212.) 
»-  2.  The  acid  mother-liquor  obtained  in  the  preparation  of  ethylmeconic 
acid  and  meconate  of  ethylmeconic  acid,  is  evaporated  at  100°  as  long  as 
acid  vapours  continue  to  escape.  The  residue,  which  forms  a  thick  oil 
or  viscid  mass  and  crystallises  on  cooling,  is  recrystallised  two  or  three 
times. 

FropeTties.  Colourless,  flattened  prisms.  Melts  in  boiling  water 
before  dissolving.  Has  a  strong  acid  reaction  and  coagulates  white 
of  ef^. 

How. 
(1)  (2) 

22  C 132     ....     51-56     5122     ....     51*34 

12  H 12     ....       4-68     4-88     ....       484 

14  0 112     ....     43-76     4390     ....     43-82 

C»H»OW...  256    ....  100-00    10000    ....  10000 

Melts  to  a  yellowish  liquid  at  1 10^  Boiled  with  aqueous  ammonia, 
it  forms  biamiaomeconic  acid, 

Biethylmeconic  acid  decomposes  carbonates  with  eflferrescence.  Its 
neutral  salts  are  C»H^^MO>^ 

Biethylmeconate  of  Ammonia.  A  solution  of  the  acid  in  strong  alcohol, 
through  which  dry  ammoniacal  gas  is  passed,  coagulates  to  a  nearly  solid 
yellowish  mass,  which,  after  being  pressed  and  dissolved  in  hot  alcohol, 
forms  on  cooling  silky  needles  united  in  radiated  groups,  which  dissolve 
readily  and  with  yellow  colour  in  cold  water.  Acids  added  to  tie 
solution  throw  down  the  acid  in  its  original  state. 

TOL.   XII.  2    F 
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Dried  m  mdmo.  How. 

22  C  132     ....  48-55    4e-M 

N H     ....  5-1?    .**4i 

15  H 16    ....  5-49     ^-64 

14  0 112     ....  41-.04     40-86 

C«U'KNH*)OM    .,..  27»    ..-  100-iO    ....^..  lOO-W 

JBiethplmeconcUe  of  Baryta,  —  The  solutioB  of  the  ammoniacal  a&lt 
forms  with  chloride  of  barium  a  yellow  gelatinooa  precipitate  which  it 
insoluble  in  water,  but  dissolves  readily  in  excess  of  chloride  of  hariam. 

At  100".  How. 

BaO   76-6    ....    2368     23-54 

CaH"0»  2470     ....     76-32 

CaH"BaO"  323-6     ....  100-00 

The  strontia  and  lime  salts  resemble  the  baryta-salt.  In  a  Bolntion 
of  sulphate  of  magnesia^  the  ammonia-salt  forms  a  crystalline  precipitate; 
with  sulphate  of  copper^  a  green  gelatinous  precipitate.  Ferric  salts 
colour  the  acid  red.  With  nitrate  of  silver,  the  ammonisnsalt  forma  a 
yellow  gelatinous  precipitate  insoluble  in  boiling  water. 

Biethylmeconic  acid  dissolves  readily  in  ahohol. 


Heconamidic  Aoid. 

H.  How.    loc.  cit. 

When  a  solution  of  ethyhneconic  acid  in  warm  water  or  alcohol  is 
mixed  with  aqueous  or  alcoholic  ammonia,  the  liquid  assumee  a  deep 
yellow  colour  and  becomes  filled  with  a  yellow  semi^gektinous  body, 
which,  after  washing  with  dilute  alcohol,  dries  up  in  the  air  to  an  amor- 
phous mass.  The  solution  of  this  substance  in  hot  water  forms  with  a 
small  quantity  of  hydrochloric  acid,  a  white  precipitate,  which  dissolves 
in  hot  water;  and  the  solution,  on  cooling,  yields  meconamidic  acid  in  the 
form  of  a  white  crystalline  crust. 

I. 

84  C 

7  N 

39  H 

78  O 


n. 

504 

....  39-84 

14  c 

98 

....   7-74 

N 

39 

....   3-08 

5H 

624 

....  49-34 

12  O 

How. 

84  ....  42-21  

39-62 

14  «.,    7*Q9  ..M.tf. 

7-86 

5  ....   2-51  

3-29 

96  ....  48-25  

49-23 

C^NrnwO^ ....  1265    ....  100-00        C"NH»0»s   ,. 199    .,.  lOO-OO  ........  JOO'OO 

According  to  How  (I),  the  compoimd  is  C^N^H^'O^  +  6Aq,  fonnod  from 
ethylnieconic  acid  and  ammonia  by  elimination  of  alcohol :  6C®|}"0'*  +  7NH'  ■■ 
C^N^K^H)''  +  6C^H<C>>;  according  to  Gerhardt  (II),  it  ii  impure  meconamic  add 
C"AdH»OW. 

Boiled  with  potash-ley,  it  gives  off  ammonia^  aod  tibe  residae  eoiiaiQa 
meoonic  acid. 
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AthTnxmiO'edfhpound,  —  For  Hie  prepantion;  ad.  tap.  —  Consists  of  micro- 
flfeopic  round  grains  Or  cellules.  When  dry,  it  may  be  rubbed  with 
Vfiffienlty  to  a  powder  having  a  fine  yellow  colour.  Dissolves  readily  in 
h(k  Wkter,  with  evolution  of  ammonia.  Gives  off  ammonia  at  100^, 
liltickens  tad  melts  tit  a  stronger  heat. 


«4  C 

16  N 

63  H 

504 

224 

63 

....  36*23  ... 

....  16-24  ... 

4-52  .... 

....  48*01  .... 

How. 

36-42 

15-98 

75  O 

600 

....  42-82 

CWNWH«»0'»  .... 

....  1391 

....  100*00  ... 

100*00 

According  to  How,  it  ii  CwN7h«(NH«)907»  +  3Aq. 

When  decomposed  by  hydrochloric  acid,  it  yields  a  quantity  of  sal- 
ammoniac  corresponding  to  10'4  p.c.  (9  At.)  of  nitrogen. 

With  baryta-salts  it  forms  a  yellow  amorphous  precipitate  insoluble 
in  boiling  water;  with  nitrate  of  silver,  a  yellow  gelatinous  precipitate 
which  blackens  in  drying ; — ^both  of  variable  composition. 


Biamidomeconic  Acid. 

C"N»H«0»«  =  C"Ad»H«0«,0*. 

H.  How.    N.  Edinb.  Phil.  J.  1>  212;  Pharm.  Cewtr.  1855,  369;  Liebig 
and  Kopp*B  Jahresber.  1 855,  494. 

When  biethylmeconic  acid  is  boiled  with  ammonia,  biamidomeconic 
acid  separates  and  alcohol  is  evolved  : 

2C*HH>,C"H«OM  +  2NH»  -  CMN*H«0J»  +  2C*H«0». 

Greyish  white  powder,  which  has  a  strong  acid  reaction  and  expels 
carbonic  acid  from  its  salts.  It  is  readily  decomposed  by  caustic  alkalis. 
Dissolves  with  difficulty  in  cold  water  and  in  dilute  acids. 

May  be  regarded  as  bibasic  meconate  of  ammonia  mintu  4  At.  water: 

CMIPCNH*)*©'*  -  4HO  =  C"N*H«0»o.  % 


Oxpamidogenrnudeus  C"AdH*0*. 

Gtallamic  Acid. 

C^*NH^O*  =  C»*AdH*0*,0*. 

W.  Knop.    Pharm.  Cenir.  1854,  857;  1855,  657,  741. 

OaJXaminMdurtt  Galiuisdureamid, 

Preparation.     A  boiling  solution  of  d  02.  of  tannic  acid  from  Chinese 
gall-nuts  in  the  requisite  quantity  of  water,  is  treated  with  a  mixture 

2  F  2 
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containing,  to  every  6  oz.  of  strong  ammonia,  the  quantity  of  acid 
sulphite  of  ammonia  obtained  from  8  drams  of  the  carbonate,  the  propor^ 
tions  being  so  adjusted  that  the  liquid  may  still  smell  distinctly  of 
ammonia;  and  the  liquid  is  kept  in  a  state  of  brisk  ebullition  till  it 
begins  to  turn  thick.  After  the  solution  has  cooled  to  40°,  sulphurous 
acid  gas  is  passed  into  it,  whereupon  gallamic  acid  separates,  and  causes 
the  whole  io  solidify  into  a  crystalline  pulp.  The  mother-liquor  contaiiit  the 
hydryUminamide  of  paragaltic  acid  and  probably  alao  that  of  ellagic  add. 

Properties,  Colourless  ciystalline  laminie  having  a  fatty  lustre. 
Reddens  litmus.  After  drying  at  90°,  it  does  not  give  off  any  water 
at  100°. 


14  C 

N 

7H 

80 


Knop. 

84 

..■•           4v     i"          ••■• 

....    49-70 

14 

••••        o  £o      •••* 

....      817 

7 

•  ••a                 ^      A  4           ..«. 

....      4-29 

64 

••••      O7*oo      .... 

....     37-84 

C"NH70» 169    ....  10000    100-00 

Decompositions.  1 .  When  boiled  for  some  time  with  dilute  acids,  it 
yields  gallic  acid  and  a  salt  of  ammonia.  —  2.  By  boiling  with  potash- 
ley  it  is  decomposed  in  the  same  manner  as  gallic  acid. 

Combinations.  Gallamic  acid  dissolves  in  water  mixed  with  half  its 
quantity  of  strong  hydrochloric  acid,  and  crystallises  unaltered  on  boiling. 
Deoomposition  takes  place  only  after  continaed  boiling. 

Respecting  the  crystals  first  called  by  Knop  Tttmnifferuan»aure,  then  Crctf«t- 
»&uretmUdt  then  OalluBtUurehydrylaminamid,  bat  now  regarded  as  a  mixture, 
PAarm.  Centr.  1852,  417  i  1854,  858;  1855^  661  and  857  (oom^.  Tmmie  aeH). 


Primary-nudeus  (?*H'*. 

Damaluric  Acid. 

C"H*»0*  =  C"H»,0«. 

StXdblbb.     (1850.)     Ann.  Pharm.  77,  27. — J.  pr.  Ckem.  52,  44. — 
Pharm.  Centr.  1851,  10. 

From  iAfuiKtc  (a  heifer)  and  5vpov. 

Occurs  in  the  urine  of  the  cow,  of  the  horse  and  of  man.— *- When 
the  solution  obtained  In  the  preparation  of  tanrylic  acid  (xi.  154)  by 
agitating  the  oily  mixture  of  carbolic,  taurylic,  damaluric  and  damolio 
acids  with  carbonate  of  soda,  is  -eyaporated  and  distilled  with  sulphuric 
acid,  a  distillate  is  obtained  having  tne  odour  of  butyric  acid,  and  consist- 
ing of  a  heavy  oil  and  an  acid  aqueous  solution.  This  distillate  boiled 
with  carbonate  of  baryta  yields  a  filtrate,  from  which  there  separate| 
first  crystals  of  damolate  of  baxyta,  melting  when  heated  and  containing 
27*60  p.  c.  of  baryta,  —  then  crystals  of  damalurate  of  baryta,  and 
lastly,  crystals  which  contain  44*46  p.  c.  of  baryta,  and  are  probably  a 
mixture  of  damalurate  of  baryta  with  the  baryta-salt  of  butyric,  yalerianic 
or  a  peculiar  acid. 
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Damalurio  acid  is  a  oolonrless  oil,  somewliat  heayier  than  water, 
and  having  a  peculiar  odour  like  that  of  yalerianio  acid.  Reddens  litmus 
strongly.     Decomposes  carbonate  of  soda. 

Dcmaluraie  of  Baryta,  —  Very  small  white  prisms  which  when 
heatedj  do  not  melt^  but  leave  carbonate  of  baryta  in  the  form  of  the 
crystals.    Blaes  reddened  litmus  paper. 

Stadeler. 

BaO  76-6    ....     39-16    39-19 

C"H»0»   119-0     ....     60-84 

C"H»BiO*  195-6    ....  100-00 

The  baryta-salt  forms  with  hasic  acetate  of  lead,  a  white  precipitate 
consisting  of  microscopic  needles  arranged  in  spherical  groups^  and  with 
nitrate  of  silver^  a  white  powder  not  blackened  by  light. 


14  C 

11  H.... 

Silver'9alt. 

84 

11 

....     35-74     .* 

4-68     .. 

....     45-96     .. 

....     13-62     .* 

Stftdeler. 

35-38 

4*68 

Ag 

4  O 

108 

32 

45-70 

14-24 

C"H"AgCH 235    ....  10000    100-00 


Oxygen^nucleu*  C"H«0*. 

Tannoxylic  Acid. 

C"HH}"  =  C"H*0«,0«.  ? 

Ph.  BucnNBR.  (1845.)  Ann.  Pharm,  53/369. 

Formation.  By  the  action  of  cold  potash-ley  on  quercitannic  acid 
in  contact  with  the  air. 

Preparaium.  A  cold  moderately  dilute  solution  of  potash  is  saturated 
with  quercitannic  acid,  and  the  solution,  after  exposure  to  the  air  in 
shallow  vessels  for  some  days  till  it  has  become  blood-red  and  opaque,  is 
precipitated  with  neutral  acetate  of  lead.  The  red  precipitate  is  freed 
from  carbonate  of  lead  by  means  of  acetic  acid,  the  colour  then  changing 
to  a  fine  carmine-redj  and  the  admixed  tannate  of  lead  is  removed  by 
repeated  treatment  with  acetic  acid,  and  finally  by  boiling  with  dilute 
acetic  acid,  till  ammonia  no  longer  forms  in  it  a  precipitate  of  tannate  of 
lead.  The  tannoxylate  of  lead  is  digested  with  alcohol  and  a  quantity 
of  sulphuric  acid,  which  leaves  part  of  it  un decomposed,  and  the  acid 
mother- liquor  is  evaporated  over  the  water-bath;  it  then  leaves  a  red, 
nncrystallisable  syrup^  which  dries  up  to  a  brown-red  mass  when  the 
evaporation  is  complete. 

The  iMd-aaXt  (preparation  above  giTcn)  has  a  brick-red,  or  in  the  moist 
state,  nearly  a  carmine-red  colour.  It  dissolves  very  sparingly  in  strong 
boiling  acetic  acid,  forming  a  reddish  solotion  which  deposits  reddish 
flakes  on  addition  of  ammonia. 
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I.  II. 

3PbO 335-4....  64-70.    11  PbO  1229-8....  63-76.....  6a-5a 

15  C      90-0  ....  17-36    56  C    3360. ...  17*42  ....  17'59 

5  H      5-0  ....  0*96     19  H   19*0  ....  0-98  ....  0-94 

11  O      880  ....  16-98     43  O    3440  ....  17'84^ ....  17-88 

C»H»0»,3PbO....  518-4  ....  lOOOO    C«H»«Pb"OH ....  1928-8  ....  lOOrOO  ....  lOO-ft^ 

Calcalation  I,  is  according  to  Biichner ;  according  to  II  (Gerbardt,  TV.  3,  875). 
tbe  salt  la  4C*^H^PbH)^,3(PbO,HO),  a  formula  wbich  representa  tannozylic  acid  as 
gallic  acid  +  20. 


Primaiy  Nucleus  C"H". 

Naphtha.    C"H". 

Laurent.     (1 837.)    Ann,  Chim.  Phys,  64,  Z2\,^Ann,  Pharm,  25, 283. 

— J,pr.  Chem.,  11,  418. 
Pbllbtier  &  Walter.    J.  Pharm.  26,  554. — jN^.  Br.  Arch*  24,  151. — 

Pharm.  Centr.  1840,  889. 

Contained  in  rock-oil. 

PreparcUion.  1.  Rook-oil  of  Amiano  is  subjected  to  repeated  frae- 
tional  distillation,  the  operation  being  stopped  in  each  case  as  soon  as 
one-third  of  the  liqaid  has  passed  over.  The  Tolatile  portion  is  rectified 
over  phosphoric  acid  (p.  439).  (Pelletiei:  &  Walter.)  —  2.  The  rock-oO 
is  treated  with  oil  of  vitriol  before  distillation.  (Pelletier  &  Walter, 
p.  439).  —  3.  The  most  volatile  portion  of  the  empyreumatic  oil  obtained 
by  repeated  fractional  distillation  of  bituminous  shale  (p.  442),  is  pori- 
fied  by  agitation  with  oil  of  vitriol  and  rectification  over  hydrate  of 
potash.     (Laurent.) 

Properties.  Transparent,  colourless,  mobile  liquid.  That  which  is 
prepared  by  the  third  method  has  a  peculiar  empyreumatic  odour.  The 
oil  obtained  by  the  first  method  boils  between  83°  and-  88°;  by  the 
second,  at  90°;  by  the  third,  between  80°  and  85°.  Sp.  gr.  of  the  third, 
0*714.     Vapour-density  of  the  first,  3*3;  of  the  second,  3*43. 

T *        Pelletier  &  Walter. 

I^urent.  ^j^  ^g) 

14  C 84     ....     85-74     84-76    ....     86-11 86-4 

14  H 14    ....     14-26     14-20     ....     14-89     ....     13'8 

C"H"  ....     98     ....  100-00    98-96    ....  lOOOO    ....     99-3 

Vol.  Densitj. 

C-vapoar 14     5*8240 

H.gas   14     0-9702 

Naphtha-Tapour  ....      2    6*7942. 

1     3-3971 

According  to  the  boiling  point  (yii,  57),  the  formula  of  naphtha  should  be  C^^H^* 
which  however  requires  87*50  p.c.  C  and  12*50  H  :  the  boiling  point  caloukted  from 
the  formula  C"H"  it  70«  (L.). 
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DeeompotMonBi  1.  Naphtha  takes  fire  on  the  appi'oach  of  a  barnin^i; 
body,  even  at  some  distance,  and  burns  with  a  bright,  bnt  somewhat  sooty 
flame.  (LAorent.)  —  2*  With  chlorine  in  snnshine,  it  forms  hydrochloric 
acid  and  condenses.  (Laurent)  Chlorine  passed  through  it  at  a  gentle 
heat  converts  it  into  a  yellowish  oil  heavier  than  water,  which  bums 
from  a-  wick,  exhaling  an  odour  of  horse-radinh,  cannot  be  distilled 
without  decomposition,  bnt  is  not  altered  by  acids  or  alkalis.  —  Bromine 
acts-  in  a  siroihtr  manner.  -^  Iodine  is  abundantly  dissolved  by  naphtha 
with  the  aid  of  heat,  and  on  cooling,  the  excess  of  iodine  separates  in 
the  crystalline  form,  the  naphtha  not  being  perceptibly  altered.  On 
treating  the  ohlorine^omponnd  with  iodide  of  potassium,  a  substance  is 
formed  which  appears  to  contain  iodine.  (Pelletier  <fe  Walter.)^ 
3*  Naphtha  is  bnt  little  attacked  when  heated  with  nitric  acid;  but  by 
continued  heating,,  ampelic  acid  is  produced.  (Laurent,  Pelletier  & 
Walter.)  Oil  of  vitriol,  hydrochloric  acid  and  pota^sh  do  not  exert  any 
action  upon  it     (Laurent.) 

Naphtha  i»  slightly  soluble  in  alcohol  of  ^3^  It  mixes  in  all  propor- 
tions with  ether.  Caoutchouc  immersed  in  it,  swells  up  and  becomes 
greasy,  bst^loea  not  dissolve.     (Laurent.) 
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Hocii^ail,  Stekkdl,  Birffdl,  BergbaUam,  QuirinuiiA,  Petroleum,  Bitumen 
eatulidum,  Naphtet  Bitumine  ligvidet — in  the  purer  gtate,  Naphtha.  -~^  Essen- 
tially a  mixture  of  a  variable  number  of  volatile  oils  consisting 
of  C  and  H  in  equal  numbers  of  atoms  and  generally  mixed  with  paraffin. 
— ^  According  to  Pelletier  &  Walter,  the  naphtha,  naphthene  and  naplithol 
(vid,  i^f,)  obtained  from  rock-oil  by  distillation  with  oil  of  vitriol,  are 
contained  in  it  ready  formed* 

Crude  rock-oil  from  Amiano  of  sp.  gr.  0*836,  yields  by  repeated 
rectification  in  the  water-bath  at  a  very  gentle  heat,  about  0'3  per  cent, 
of  the  purest  oil  of  sp.  gr.  0'753  at  16^  which  begins  to  boil  at  70°,  but 
does  not  boil  constantly  till  the  temperature  rises  to  89°;  it  mixes  with 
cold  absolute  alcohol  in  all  proportions  and  dissolves  in  7  pts.  of  alcohol 
of  sp.  gr.  0'S35,  The  vapour  at  20'3°  has  a  tension  equivalent  to  7  cub. 
cent,  of  mercury.     (Saussure,  Bibl.  univ.  1832,  160.) 

Amiano  Naphtha  is  amber-coloured;  of  sp.  gr.  0*84,  very  mobile; 
has  a  strong  but  agreeable  odour;  contains  85*67  p.  c.  C  and  13*17  p.  c.  H; 
begins  to  boil  at  12.5%  and  is  in  full  ebullition  at  130°,  the  temperature 
then  rising  quickly  to  270°,  at  which  point  |  of  the  liquid  have  passed 
over.  The  distillate  obtained  between  270"^  and  300°  is  yi  llower  and 
oily,  but  tolerably  mobile;  above  300°,  there  passes  over,  first  an  oil 
which  solidifies  to  a  tremulous  mass,  then  a  buttery  mass,  which  yields 
paraffin  after  the  oil  has  distilled  over;  and  in  the  retort  there  remains 
charcoal  having  a  metallic  lustre.  By  repeatedly  rectifying  the  liquid 
which  distills  over  between  125°  and  270°,  taking  each  time  only  the 
first  third  of  the  previous  distillation,  pure  naphtha  is  obtained,  boiling 
at  85"^,  and  amounting  to  about  -^^^  of  the  entire  quantity  of  rock-oil. 
The  rectification  of  the  distillate  of  higher  boiling  point,  accompanied  by 
dehydration  with  phosphoric  acid,  does  not  yield  oils  of  constant  boiling 
point.  —  When  commercial  naphtha  is  mixed  with  cold  oil  of  vitriol,  the 


440  PRIMARY  NUCLEUS  C"H". 

acid  becomes  red  and  slightly  heated;  and  the  oil  decanted  therefcom, 
when  again  mixed  with  oil  of  vitriol,  does  not  become  heated  or  aoqikiro 
any  colour,  the  snlphnric  acid  only  becoming  pale-red;  if  this  treatment 
be  repeated  foar  or  five  times  till  the  snlphnric  acid  no  longer  becomes 
coloured,  the  decanted  oil  may  be  separated  by  repeated  distillation  into 
oils  of  tolerably  constant  boiling  point,  and  with  peculiar  facility  into 
oils  whose  boiling  points  fluctuate  about  90%  115°  and  190°.  (VuL 
Naphtha,  Naphthme  and  Naphthol.)  Amiano  naphtha  is  therefore  a  mixture 
of  paraffin  with  at  least  three  oils,  naphtha,  naphthene  and  naphthol. 
(Pelletier  &  Walter,  J.  PAam.  26,  549.) 

When  pure  white  rock-oil  is  distilled  with  2  pte.  of  water  and  lime, 
the  first  \  which  passes  over  boils  at  95-7°,  is  but  little  attacked  by 
strong  sulphuric  acid,  and  becomes  inodorous  and  indifferent  to  nitrie  acid 
when  shaken  up  with  water;  the  next  f  boils  at  172';  the  last  rises 
gradually  to  252°,  but,  like  the  first,  is  colourless,  mobile,  and  not  empy- 
reumatic.  The  residue  separated  from  the  water  and  distilled  by  itself 
yields  a  yellow  oil  boiling  at  310°,  which  dissolves  for  the  most  part  with 
brown  colour  in  strong  sulphuric  acid,  becomes  continually  thicker,  and 
ultimately  leaves  a  brown  oil,  from  which  boiling  absolute  alcohol 
extracts  paraffin  and  an  unsaponifiable  fixed  oil;  from  the  residue  ether 
extracts  a  brown  indifferent  resin.     (Unverdorben,  Schw.  57,  243.) 

Native  rock-oil  from  Baku  has  a  sp.  gr.  of  0*835  and  begins  to  boil  at 
14D°,  but  cannot  be  separated  into  liquids  of  constant  boiling  point  even 
by  oft-repeated  fractional  distillation,  the  distillate  obtained  at  a  certain 
temperature  being  resolved  by  subsequent  distillation  into  liquids  of 
higher  and  lower  boiling  point.  The  oil  thus  obtained  is  niobile,  and 
after  being  shaken  up  with  strong  sulphuric  acid,  which  takes  away  an 
empyreumatic  odour,  smells  agreeably  aromatic;  it  has  a  sp.  gr«  of  0*75, 
begins  to  boil  at  80°,  but  is  in  full  ebullition  only  at  ]  30°.  —  Rock-oil 
which  had  been  distilled  over  water  In  Baku,  smelt  very  much  like  oil 
of  turpentine,  had  a  specific  gravity  of  0*8  and  boiled  at  110°.  (Hess, 
Pogff.  36,  417.)  —  Blanchet  and  Sell  {Ann.  Fharm.  6,  308),  by  distilling 
Persian  rock-oil  with  water  and  frequently  changing  the  receiver, 
obtained  :  1.  A  small  quantity  of  liquid  of  sp.  gr.  0*749,  boiling  at 
94°,  colourless,  and  aromatic;  2.  Half  of  the  entire  quantity,  boiling  at 
138°  (on  repeating  the  distillation,  the  first  \  boils  at  118  );  3.  An  oil 
boiling  at  187%  and  having  an  aromatic  odour;  4.  After  all  the  water 
has  passed  over,  a  yellowish  oil  boiling  at  220°;  on  rectifying  over  lime, 
the  portion  which  first  passes  over  boils  at  215°;  sp.  gr.  0*849.  (For  the 
analysis,  see  page  442).  According  to  Thomson  {ThomB,  Ann.  15,  307;. 
Sckw.  29,  374)  Persian  rock-oil  is  transparent  and  colourless,  of  sp.  gr. 
0*836,  boils  at  160°,  the  colour  becoming  darker  and  the  boiling  point 
rising  to  172°,  and   contains  82*2   p.  c    C  and    14*8  H.  —  Gregory 

i./.  Fharm.  21,  536;  J.  pr.  Chem.  4,  1)  found  the  rock-oil  from 
iangoon  (Persia)  to  be  dark  brown  with  a  tinge  of  green,  buttery  at 
ordinary  temperatures,  liquid  at  40°,  of  sp.  gr.  0*880,  with  a  not  unplea- 
sant odour  of  flowers  and  smoke.  When  distilled,  it  yielded,  first  a  pale, 
clear,  mobile  liquid  having  an  agreeable  odour,  then  a  viscid  pale 
yellow  liquid  having  a  slightly  smoky  odour,  and  finally,  as  the  heat 
on  the  retort  rose  to  redness,  a  pale  yellow  distillate  which  solidified 
at  ordinary  temperatures  The  second  and  third  distillates  contained 
paraffin  as  previously  found  by  Christison,  the  first  likewise  contained 
enpione.  — IT  Warren  De  la  Rue  &  Hugo  Miiller  have  examined  rock-oil 
or  earth-oil  from  Burmah,  known  in  commerce  as  Bu}*me9e  naphtha  or 


K  APHTHA.  441 

Sanffoan  tar  (Proe.  Boy,  Soe.  8,  221;  Ghent.  Gaz.  1856,  875).  This  sub- 
stance  has  at  ordinary  temperatures  the  oonsistence  of  goose-fat;  it  is 
li|?hter  than  water,  has  a  greenish  colour,  and  a  &int,  not  anpleasant 
odour.  It  contains  96  per  cent,  of  volatile  constituents.  When  it  was 
distilled  in  a  current  of  steam,  first  at  100°,  and  afterwards  at  higher 
temperatures,  1 1  per  cent  passed  over  at  100°,  consisting  entirely  of  a 
volatile  oil  free  from  solid  hydrocarbons;  from  110°  to  145°,  10  per  cent, 
of  liquid  nearly  free  from  solid  matter;  from  160°  to  the  melting  point  of 
lead,  20  per  cent,  of  liauid  which  contained  an  appreciable  quantity  of 
solid  matter,  but  retained  its  fluidity  at  0'';  at  a  higher  temperature, 
31  per  cent,  containing  sufficient  solid  matter  to  cause  it  to  solidify  on 
cooling;  and  at  a  still  greater  degree  of  heat,  21  per  cent,  consisting  of 
liquid  and  solid  substances;  and  finally  3  per  cent,  of  a  substance  having 
the  consistence  of  pitch.  The  portions  which  distilled  above  145 
yielded,  at  the  temperature  of  a  freezing  mixture,  a  quantity  of  solid 
matter  amounting  to  1 0  or  11  p.  c.  of  the  crude  tar.  —  The  solid  products 
of  distillation  yielded  by  fractional  crystallisation  from  alcohol,  at  least 
two  substances  differing  in  their  physical  properties,  but  identical  in 
composition,  (either  C°H°  or  C°H>^+^). — The  liauid  products  of  distilktion 
were  found  to  contain  benzol,  toluol,  xylol  C^'ll'S  cumol  C^H*',  &e.  toge- 
ther with  other  hydrocarbons,  apparently,  belonging  to  the  series  C"H"+^ 

Roch-MJrom  the  Tegenfiee  (quirinus  oil)  is  brownish  by  transmitted, 
dark  olive  green  by  refiected  light,  viscid  in  the  cold,  mobile  at  20°,  of 
sp.  gr.  0*835  at  20*5°.  Has  a  strong  penetrating  balsamic  odour  and 
but  little  taste.  Yields  by  fractional  distillation  :  1 .  A  nearly  colourless 
distillate  having  a  strong  odour  of  flowers  and  somewhat  of  oil  of  tur- 
pentine; —  2.  A  yellowish  distillate  of  less  powerful  odour,  mobile  at 
9^,  and  solidifying  for  the  most  part  at  6°,  into  a  soft  cr;^8talline  mass 
which  when  filtered  at  0°,  leaves  paraffin  on  the  filter,  while  the  greater 
part  runs  through;  —  3.  A  reddish  yellow  thickish  mass  consisting  of  a 
small  quantity  of  oil,  paraffin,  and  a  resinous  substance;  in  the  residue 
there  remains  a  difficultly  combustible  charcoal.  (Kobell,  J.  yt\  Chem. 
8,  205.) 

Rock-oil  from  NiehyUyw  near  Kalusz  in  Galioia  is  of  a  yellow-brown 
colour  inclining  to  green,  of  sp.  gr.  0'.^60,  of  the  consistence  of  an  extract, 
and  not  completely  fluid  below  61°;  that  from  Trtucatoice,  of  similar 
colour,  sp.  gr.  0*890  and  thin  Sjrrupy  consistence,  did  not  yield  paraffin 
by  fractional  distillation,  and  was  not  coloured  by  nitric  acid  after  recti- 
fication; the  first  portion  of  the  distillate  which  then  passed  over  boiled 
at  274°,  lost  its  offensive  odour  when  treated  with  oil  of  vitriol,  acquiring 
an  agreeable  odour  like  that  of  fiowers,  and  turning  red;  when  repeatedly 
distilled  with  oil  of  vitriol  and  a  small  quantity  of  nitric  acid  and  washed 
with  potash,  it  yielded  a  transparent  colourless  liquid,  having  a  pleasant 
odour  of  flowers,  nearly  tasteless,  of  sp.  gr.  0722  at  15°,  boiling  at  110°, 
and  not  altered  by  acids  or  alkalis  (perhaps  eupione).  (Torosiewicz, 
BepeH,  55,  15.)  —  Rock-oil  from  the  mineral  water  of  Truthowiec, 
cannot  be  obtained  of  lower  specific  gravity  than  0*720,  even  by  repeated 
fractional  distillation;  it  boils  at  90"^;  has  an  agreeable  odour,  is  very 
inflammable,  aud  bums  with  a  white  flame  which  does  not  deposit  soot. 
(Torosiewicz,  Repert,  61,  398.) 

The  oil  obtained  from  the  asphaltiferoiis  limestone  o{  Travers  by 
repeated  distillation,  —  after  being  shaken  up  with  -^  of  oil  of  vitriol, 
decanted  after  standing  for  a  week,  freed  from  sulphurous  acid,  exposed 
to  the  air,  shaken  up  with  a  solution  of  caustic  potash  in  20°  pts.  of 
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wtAer,  tlien  witfi  9  measare^ol^  air;  then  with  4  or  5  monnrav  of  wmter, 
then,  after  the  oil  has  been:  deeanted  from  the  milky  liqaid,  asaia  shalEetr 

1^  with  air  and  water  till  the  water  is  no  longer  rendered  milky^ 

becomes  as  inodorous  as  a  fixed  oil.     (Sanssnre.)  —  When  the  empyrtu^ 
maitie  oUJrom  bituminow  thaU  is  distilled,  it  begins  to  boil  at  100'',  and 
the.  boiling  point  gradaally  rises  to  300'';  bnt  evea  if  the  distillaAes  ana- 
fraotionat^  at  every  20^  and  then  distilled  spavti  no  oil  of  constant  boiling 
point  is  obtained,  the  boiling  point  of  each  fraetion  varying  only  5^  from 
the  beginning  to  the  end.     The  most  volatile  portion  boils  from  80^  to 
85**  (p.  439);  ^lat  from  118**  to  128''  is:  very  Hke  the  former,  and  when 
several  times  distilled  with  strong  nitric  acid,  yields  a  colonriesB*  oil, 
which  boUs  between  120'  and  122  ,  and  is  probably  C^^H^  (f.  »)•    The 
portion   which  boils   at   169°  appears  to   be  identical   with  enpione: 
(Laurent,  Ann.  Chim.  Phy:  64,  321.)     [C*»H'<,  the  boiling  of  which  by 
calcttktion  should  be   165'' f   L.].     Compare   Volokel^   {Ann,  Pharm, 
87,  1390 

To  parifjr  commercial  rock-oil,  Bottger  agitates  2  lbs.  of  it  with 
from  4  to  6  OS.  of  faming  oil  of  vitriol,  and  leaves  the  miztnre-  in  a 
dosed  vessel,  shaking  it  freqaontly;  the  foreign  matters  are  thereby 
carbonised.  On  opening  the  vessel,  a  large  quantity  of  sulphurous  acid 
escapes ;  the  transparent  colourless  oil  is  decanted  with  a  siphon, 
repeatedly  shaken  up  with  water  and  then  with  3  os.  of  quick  lime  in 
lumps  of  thesiseof  peas,  and  then  decanted.  The  oil  thus  obtained 
may:  bo  used  for  preserving  potassium  and  sodium.  (Ann,  Phturtn. 
2£k,  100.) 

Sausmre. 


a.  b, 

C 87-21     ....     8§-65    ....     82-2'    ....     82-08     .-.     86*71 


Thomson.  Ure.        Hemnann. 

..     82-2'    ....  82-08  .-.     86*71 

H 12-79     ....     13-31     ....     14-8     ....  1231  ....     1429 

100-00    ....     98-96^    ....     970    ....  94^39  ....  lOO-OO 


a.  o. 

C     85-92    ....     83-88     ....     8643     ....     85-88 

H.  12-12     ....     14-29    ....     13-06     ....     12-80' 

98-04     ....    98-17     ....     99-49    ....    9863 

Hess.  PeUetier  &  Walter. 

s.  b»  s*  a*  b,  e,  d»  #• 

C     79-82  to  81-82  ....  84-20  ....  85-85  ....  85-58  ....  85r3  ....  845  ....  85*8  ....  85-5 
Hr  13-50 ....  13-20  ....  14-27  ....  14-51  ....  1317  ....  134  ....  13*4  ....  133  ....  13-4 

9»*32  ...9502  ....  98-47  ....100-36  ....  98-75  ....  98*7  ....  97*9  ....  99-1  ....  9M 

Sansavro  anatysed  rock-oil  from  Amiano:  a.  By  explosion  with  oxygen  gasi 
h,.  By  passing,  the  vapour  of  the  rock-oil  rectified  at  the  heat  of  the  water^lMth, 
through  a  tube  filled  with. copper* tnrnings,  whereby  he  obtained  charcoal  and  a  com- 
bostible  gas.  Thomson  bnrned  crude  rock-oil,  Herrmann  rectified  oil  from  Persia  of 
sp.  gr.  0-76,  with  oxide  of  copper  {Pogg.  181,  386) ;  Dumas's  Persian  oil  had  been 
left  in  contact  with  potassium  till  the  metal  remained  perfectly  bright  ^Ann.  Ckim,  Pkgt. 
50»  239).-^The  oil  a  analysed  by  Blanchet  &  Snell  distilled  at  94%  b  at  215"^  (p,  441); 
Hess  analysed :  a  the  first  distillate  of  crude  rockroil ;  b  that  from  Baku  distilled  over 
water;  e  rock-oil  purified  by  fractional  distillation  (p.  441),  and  agitation  with  nitric 
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«dd,  tK»  vsitiL  poUfh,  and  l^tly  n^  strong  ralplMVM  acM.  Mleti^  &  Walter 
analy^ :  a.  Grade  rock-oU  from  AntiaoOi  which  began  to  boil  at  125** ;  by,  that  which 
diatillea  betweeif  IGO*"  and  115^;  c.  that  between  115**  and  120* ;  d.  that  bet,ween 
120°  and  ISO*" ;  e.  that  between  140''  and  IbO^.' 

• 
DecomposUions  of  RocJc-oU,     1.  Passed  throagli  a  red-hot  porcelaiu 

tube,  it  jields  very  deinsQ  charcoal  having  the  metallic  lustre,  an  eropy- 
roumatic  oil  containin^i;  a  crystalline  substance  in  solution,  and  gases. — 
2.  Naphtha  from  Amianp  set  aside  in  a  bell-jar  filled  with  oxygen  over 
mercury  did  not  absorb  any  gas  in  t)ie  course  of  a  year,  but  after  6  years, 
1*62  grm,=2'145  cub.  cent,  had  absorbed  9*44  cub.  cents,  of  oxygen,  and 
formed  1*3  cub.  cent,  of  carbonic  acid;  the  oi)  was  still  colourless^  but  a 
solid  deposit  had  formed  on  the  sides  of  the  vessel,  and  a  fine  dust  of 
sulphide  of  mercury  on  the  surface  of  the  mercury.  (Saussure,  Pogg» 
257,  370; -47i«.  Pharm..  3,  157.)— Exposed- to  air  and  light,  it  is  very 
slowly  altered  and  hardens  into  a  substance  which  is  not  asphaltum. 
Oxygen  gas  saturated  with  vapour  of  rock-oil,  and  mixed  with  noore 
oxygen^  explodes  violently  ^hen  an  electric  spark  is  passed  through  it. — 
The  oil  burns  in  the  air  with  a  white  flame  which  deposits  a.  large 
quantity  of  soot.  (Saussure.)  —  3.  With  chlorine  gas,  it  forms  hydro- 
cblorio  acid  and  a  fuming  liquid  of  ap.  gr.  0*884,  more  soluble  in  alcohol 
and  more  easily,  decomposed  by  acids  [than  the  original  liquid?] 
(SauQsure.)  Purified  rock-oil  from  Baku,  yields  when  saturated  with 
chlorine  gas,  a  large  quantity  of  hydrochloric  acid  and  a  liquid  contain- 
ing chlorine.  (Hess.)  It  forms  with  chlorine  only  a  small  quantity  of 
hydrochloric  acid,  the  oil  not  retaining  any  chlorine.  (Serullas.)  — 
4.  Iodine  acts  violently  on  rock-oil,  even  at  ordinary  temperatures. 
(Guyot,  J,  Ckim.  mea,  12,  487.)  With  chloride  of  iodine,  rock-oi] 
becomes  strongly  heated,  with  separation  of  iodine  and  strong  evolution 
of  hydrochloric  acid,  part  of  the  hydrogen  being  replaced  by  chlorine; 
the  semifluid  mass,  after  being  treated  with  potash,  which  takes  up  the 
iodine,  leaves  a  light  yellow  liquid  heavier  than  water,  with  whitish 
flakes  floating  upon  it.  Both  the  liquid  aud  the  flakes,  if  passed,  after 
being  purified  by  solution  in  alcohol,  through  a  red-hot  tube,  yield 
charcoal,  carburetted  hydrogen,  and  a  large  quantity  of  hydrochloric 
acid.  (Serullas,  Ann,  Ghim.  Phy$,  25,  313.)  —  5.  Fuming  nilnnc  acid 
imparts  to  naphtha  from.  Amiano  merely  a  yellowish  colour,  without 
further  decomposition.  (Saussure.)  Concentrated  and  fuming  nitric  acid 
acts  but  slightly  on  rectified  rock-oil.  When  rock-oil  is  gradually  added 
t^,  nitro-sulphurio  acid  cooled  by  a  freezing  mixture^  and  left  in  it,  with 
frequent  stirring,  for  several  davs^  the  oil,  after  being  washed  with  water 
and  then  with  carbonate  of.  soda,  exhibits  the  properties  of  nitrobenzoK 
Previous  to  the  washing  with  carbonate  of  soda,  the  odour  of  bitter 
almond  oil  is  disguised  by  a  pungent  odour.  It  seems  as  if  the  most 
volatile  portion  of  rock-oil  consisted  of  oils  of  similar  character  to  benzol. 
When  non-reetified  rock>oil  was  used,  a  brown  oil  was  also  formed  having 
a  ^penetrating  odour  of  musk.  (R.  Wagner,  Polyt,  Joum^  136,  311); 
comp.  Warren  de  la  Rue,  Bepert  of  Pat.  Invent. ^  July,  1855,  57.  De  la. 
Rue  &.  MuUer,  by  treating  the  most  volatile  por-tion  of  the  distillate  from 
Rfingoon:  tar  with; nitric  oi:  nitrosulphuric  apid,  obtained  nitrobenzol, 
binitfoioluol  and  t^rn^roxylol  {Proceedings  of  the  BoyalSodety^  8,  221, 
cgmp,  page  440)  —  Th^  portion  of  shale-oi)  which, boils  between  80"  and 
150^  yields  ampelic  acid  (p.  272)  when  heated,  with  nitric  aeid.. 
(Laurent.)  —  6.  Chromic  add  exerts  a  violent  oxidising  action   upon 
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rock-oil.  —  If  the  glow-lamp  with  asbeetos  wick  be  moistened  with  rock- 
oil^  the  oil  takes  fire  when  chromic  acid  is  sprinkled  upon  it,  and  the 
resulting  chromic  oxide  becomes  intensely  red-hot  just  as  when  alcohol  is 
nsed.  (Bottger,  yiii,  243.)  —  7.  Oil  of  vitriol  emerts  but  a  slight  decom- 
posing action  on  Amiano  naphtha,  and  only  with  the  aid  of  heat. 
(Saussnre.)  —  When  the  first  distillate  of  rock-oil  from  Tegemsee  ia 
mixed  with  \  pt  of  oil  of  yitriol,  and  heated  to  1 00°,  whereby  the  acid 
acquires  a  dark  blue  and  the  oil  a  pale  amethyst  colour,  the  clear  oil 
decanted  after  cooling  smells  strongly  of  sulphurous  acid,  becomes  turbid 
on  the  surface  by  long  standing,  and  yields  a  small  quantity  of  reddish 
brown  deposit;  when  decanted,  shaken  up  with  caustic  potash,  then  with 
i  of  its  weight  of  strong  sulphuric  acid  and  ^  pt.  of  nitre,  it  leayes  in  the 
retort  a  thick  black-brown  mass,  and  yields  a  nearly  colourless  distillate 
which  smells  strongly  of  sulphurous  acid,  acquires  a  deeper  yellow  colour  by 
agitation  with  caustic  potash,  and  if  afterwards  digested  with  strong 
snlphuric  acid,  colours  that  liquid  dark  brown  or  eyen  amethyst-red,  but 
is  decolorised  by  agitation  with  potash.  It  has  an  agreeable  odonr, 
resembling  that  of  flowers  and  that  of  oil  of  turpentine,  tastes  yery 
aromatic,  is  mobile,  of  sp.  gr.  0*778,  boils  between  94"^  and  96°,  with  the 
barometer  at  26*7^,  burns  with  a  sooty  flame,  colours  strong  nitric  acid 
when  gently  heated  with  it,  giying  off  red  vapours,  and  when  heated  with 
strong  sulphuric  acid,  gradually  turns  it  brown.  The  liquid  portion  of 
the  second  distillate  filtered  from  the  paraffin,  leayes  when  distilled  to  ^, 
a  thick  brown  oil  which  dissolves  sparingly  in  boiling  alcohol.  The 
solution,  on  cooling,  deposits  oil  and  a  small  quantity  of  paraffin  ;  the 
yellowish  distillate,  which  has  a  pungent  odour  like  that  of  rancid  fat, 
IS  for  the  most  part  conyerted,  by  shaking  up  with  ^  pt.  sulphuric  acid, 
into  a  black  mass,  a  small  quantity  of  oil  howeyer  remaining.  The 
black  mass  freed  from  sulphuric  acid  by  water,  dissolves  partially  in 
boiling  water,  leaving  a  mould-like  suMtance ;  and  the  solution  when 
evaporated  leaves  a  shining  brittle  mass,  which  gives  off  ammonia  when 
heated,  reddens  litmus,  dissolves  in  water,  nitric  acid  and  aqueous  alcohol, 
and  precipitates  metallic  salts.  When  the  oil  is  treated  with  strong 
solution  of  potash,  and  distilled,  the  first  third  of  the  distillate  consists 
of  a  yellowish  oil,  of  sp.  sr.  10*812,  which  smells  like  rancid  butter, 
colours  nitric  and  strong  sulphuric  acid  dark  red,  and  is  decomposed  by 
those  acids  when  heated ;  it  dissolves  sparingly  in  boiling  alcohol, 
separating  again  as  the  liquid  cools. 

CotnlyincUion$.  I.  Water  acquires  the  odour  of  rock-oil  without 
dissolving  it.  Rock-oil  from  Amiano  dissolves  when  heated  -^  of  phos- 
phorus and  1^  of  sulphur,  the  greater  part  separating  again  in  the 
crystalline  form  as  the  liquid  cools.     Of  iodine  it  takes  up  at  most  |^ 

—  It  absorbs  2\  vol.  hydrochloric  acid  gas  and  an  equal  quantity  of 
ammoniacal  gas.  (Saussure.)  It  absorbs  a  small  quantity  of  gaseous 
fluoride  of  silicium.  (Berzelius.)  Mixes  in  all  proportions  with  liquid 
carbonic  acid.  (Thilorier.)  Absorbs  defiant  gas  in  large  quantities. 
(Hess,  Pogg,  36,  426.) 

It  mixes  in  all  proportions  in  absolute  alcohol,  dissolves  in  5  pts.  of ' 
alcohol  of  41°  Bm.  and  in  8  pts.  of  36  Bm.  at  12°.     Mixes  in  all  propor- 
tions with  ether  and  volatile  oils.  (Saussure.) — Left  in  contact  with 
alcohol  and  nitric  acid  for  eight  weeks,  it  does  not  yield  any  crystals.  (L.) 

—  The  oil  of  sp.  gr.  0-87  to  0*93  and  having  an  empyreumatic  odour 
like  oil  of  wax,  which  passes  over  first  in  the  distillation  of  rock-oil. 
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yields,  when  shaken  Dp  with  }  vol.  nitric  acid  of  sp.  gr.  1*36,  a  tnrbid 
zuiztnre,  the  colour  of  which  becomes  somewhat  lighter  after  a  while, 
and  from  which  a  portion  of  the  nitric  acid  is  deposited,  clear  and  of  a 
yellow  colour;  with  2  pts.  of  strong  sulphuric  acid,  it  yields  a  dark 
brown  mixture,  on  which  after  two  days,  a  transparent  colourless  oil  floats. 
It  dissolyes  in  100  pts.  of  warm  alcohol  of  0*855,  separating  for  the  most 
part  as  it  cools,  and  in  2  pts.  of  ether  of  0*75.  (Anthon,  Sepert,  54,  77.) 
Reichenbach  {Schw.  69,  19)  distilled  50  kilogrammes  of  coarsely 
pounded  coal  from  Ortaware  near  Briinn,  with  water,  as  long  as  oil 
continued  to  pass  oyer  with  the  watery  yaponrs,  repeating  the  operation 
eight  times,  and  thus  obtained  from  400  kil.  of  material,  1 50  grms.  of  oil. 
The  coal-oil  thus  produced  is  transparent  and  greenish  yellow;  boils  at 
167°;  has  a  sp.  gr.  of  0*836;  smells  and  tastes  like  rock-oU ;  is  not 
altered  by  exposure  to  air  and  light.  It  bums  without  a  wick,  and  with 
a  bright  sooty  flame.  Placed  together  with  iodine  under  a  bell-jar,  it 
absorbs  yapour  of  iodine,  becoming  brown- red,  then  turbid,  and  ultimately 
clear,  a  dark  oily  iodine-compound  being  then  deposited.  It  dissolyes  in 
cold  nitric  acid  of  1*35,  acquiring  a  reddish  colour  and  becoming  clear, 
with  separation  of  a  greenish  brown  deposit.  With  strong  snlphnric 
acid  and  potash,  it  behayes  like  rock-oil.  It  does  not  dissolye  in  potash- 
ley  of  sp.  gr.  r36,  but  yellowish-red  drops  form  after  a  while  below  the 
oil.  It  is  insoluble  in  water,  which  howeyer  acquires  its  odour.  It 
dissolves  in  9  pts.  of  alcohol  of  sp.  gr.  0*84,  and  reflkdily  in  ether.  With 
caoutchouc  and  resins,  it  behaves  like  rock-oil. 


(Enanthylene.    C"H". 

BouiB.     (1855.^    i\r.  Ann.  Chim.  Fhys,  44,  89. 
LiMPKiCHT.    Ann,  Pharm.  103,  80. 

Formation  and  Preparation.  1.  By  repeatedly  distilling  cBnanthol 
oyer  anhydrous  sulphuric  acid.  (Bonis.)  —  2.  By  the  action  of  sodium 
on  chloride  of  cBuanthylene.  Sodium  in  small  pieces  is  thrown  into 
chloride  of  OBuanthylene  contained  in  a  tubulated  retort,  and  the  action 
is  assisted  by  a  gentle  heat.  As  soon  as  the  quantity  of  separated 
chloride  of  sodium  becomes  so  great  as  to  interfere  with  the  action,  the 
liquid  must  be  distilled  and  the  distillate  treated  with  fresh  sodium  :  to 
remove  the  last  portions  of  chlorine,  the  product  must  be  repeatedly 
rectified  over  perfectly  bright  sodium.  (Limpricht.) 

By  (1):  colourless  oil  which  floats  on  water  and  smells  like  caproene 
(oleene,  xi,  411);  boils  at  50%  but  the  boiling-point  does  not  remain 
constant  (Bonis);  -^  By  (2);  Transparent  colourless  liquid,  lighter  than 
water,  having  a  peculiar,  fdliaceous,  but  not  very  strong  odour;  boil6 
at  95%  (Limpricht) 

Boats.     Limpricht 

14  C  84     ....     85*71     85*38     ....     85*9 

14  H 14     ....     14-29     14  30     ....     141 

C"H"    98     ....  100*00    99*68     ....  1000 

The  prodnct  examined  by  Bonii,  agreee  in  ell  respects  with  caproene  (zi,  411)s 
the  boiling  point  calculated  from  the  formula  C^^H'^  (rii,  67)  is  70''  [L.]. 

Soluble  in  alcohoL 
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CBiuuithol.    C>*H^O«. 

Bu0BT  &  Lbcahit.    (1827.)    J.  Fharm.  13,  63. 

BVitBY.    N,  J.  Pharm^S,  S2i.  —  C<fmpt.  fmd.  21,  ^^.^  J.  pr.  €Mem. 

S7,  92,—Fharm.  Oentn  1846,  169. 
WiLUAMBON.     Amn,  Fharm.  61^  dS.^-PAarm.  KMtr.  164T>  W7. 
TiLLBY.     FhU.  Mag.  J.  83,  81.— ^nn.  FhMr^  67»  405^.*^-^.  j^r.  Gkem, 

45,  SOU.— Pluirm.  OnUr.  1848,  645. 
BbkItagniki.     Ann,  Phmtn.  85, 281. 
Bovis.     N.Ann,  Obim.  Pkya,  44,  87. 

FormaHoni    By  the  Atj  distillation  of  castor-oil. 

Preparation.  1.  The  yellow  oily  distillate  obtained  in  Uib  irf 
distillation  of  castor-oil,  is  separaled  from  the  watery  liquid  atid  dmiit!)^ 
with  fire  or  six  times  its  balk  of  watet ;  the  distillate  oonsiMiik^  df 
(Bnanthol,  with  small  quantities  of  acrolein,  c&nanthylic  acid  and  oil;^ 
fatty  acids  is  shaken  np  with  6  pts.  by  weight  of  water,  Whrch  diSMrreb 
out  the  greater  part  of  the  acrolein,  and  again  distilled  with  ptire  water, 
till  no  more  oily  liquid  remains ;  this  distillate  ie  shaken  np  with  weak 
baryta-water  till  it  no  longer  exhibits  an  acid  reaction,  then  decanted  and 
distilled ;  and  the  portion  which  goes  over  between  155*'  and  158',  is 
collected  apart  (below  150°,  acroleia  distils  over.)  The  pure  odnanthol  thos 
obtained  is  dehydrated  by  chloride  Of  oateinm  (Bussy,  Williamson.)-^ 
2.  Tilley  heats  the  csnanthol  purified  by  distillation  in  water,  to  100^  in 
the  water-bath,  and  passes  carbonic  acid  through  it  till  the  odour  of 
acrolein  is  entirely  destroyed,  thdn  distils  in  the  wat^r-bath  at  155^,  and 
dries  over  chloride  of  calcium.  —  3.  The  product  of  the  dry  distillaifoik 
of  castor-oil  is  shaken  up  with  a  solution  of  carbonate  of  pbtaAh,  whereby 
a  solution  is  formed,  which,  when  heated  to  the  boiling  point,  yields  ilia 
tsnantbol  as  a  separate  layer  on  the  snrfEu^e;  this  liquid  h  then  retoored, 
and  treated  with  a  moderately  coneentrated  solution  of  bisillphite  of  soda, 
which  dissolves  the  canafithol,  afid  leaves  an  oily  liquid  smelline  lik6  s 
ixed  oil.  The  solution  on  coolinj^  deposits  sulphite  of  cenanthol  and 
soda,  which  must  be  dried  and  decomposed  with  warm  water  tontaxniitg 
hyto»ehiori6  or  snlphnric  acid.  (Bertagnini.) 

Pf&perUes*  Ttansparetit,  colonirleiss,  very  mobile.  Sp.  gr. ±=0*827. 
Has  a  strong,  not  unpleasant  odour  and  taettes  sweet  at  first,  but  ilft^- 
wards  persistently  sharp.  Refracts  light  strongly.  Boils  between  15Ji^ 
and  158°  (Bussy) ;  155*  and  156*  (Williamscm).  At  155*  (TiUey). 
Vapour-density =4*139  (Bussy);  from  4*08  to  5  01.  (Bonis.) 

Bnssy.  Williamson.     '  TiUqr. 

14  C  84    ....    73-68    73-49  ....     73*40    ....     73*81 

14  H 14     ....     12*28     12*28  ....     12-40     ....     12*60 

2  O  p....     16     ....     14-04     14*23  ....     14*20     ....     W*59 

C"H"0* 114     ....  100-00    .. 10000    ....  10^-00    ....  100*00 
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Vol.  Density. 

C-nupow  » ^.     14 5*^240 

Hogas   ...~ I'i     •..•... 0*9702 

0-ga«    1     1-1093 


>^-^M^>^^i*- 


<Bnuitbol.Y«pMir....      it    7*9035 

faomeric  with  batyrone.  Axxsording  to  Tilley^  it  may  be  it^drdeA,  ttn  ^ceottnt  of 
iht  decoiDfxwition  by  ^taeh  and  by  hydroaUoric  -add  and  aleobdl  <9  ft  10)  hM 
C^H^CCi^Eiaos ;  but  tbis  vieir  is  Jiot  aocordMce^ith  the  boi)ia«  poiaA'aod  vapour- 
•density  (vid.-p.  23).  h, 

Decompofiticns.  1.  When  Uie  liquid  is  subjected  to  eontinued  distil- 
lation,  the  boiling  point  rises  and  the  residue  in  the  retort  exhibits  a 
greater  amount  of  carbon.  (Tilley,  Bonis.)  —  2.  Tu  contact  with  the  air, 
it  absorbs  oxygen  and  turns  sour;  when  shaken  up  with  oxygen,  it  may 
absorb  as  much  as  10  per  cent ;  at  the  boiling  point,  the  absorption  goes 
on  faster.  (Bussy.)  —  When  oonantholj  which  is  kept  cool,  is  gradually 
mixed  with  a  quantity  of  bromine  sufficient  to  render  the  brown-red 
colour  permanent,  and  repeatedly  distilled  with  water,  a  colourless  liquid 
is  obtained,  which  turns  brown  when  dried  by  chloride  of  calcium  or  over 
oil  of  vitriol,  and  after  being  freed  from  dissolved  hydrobromic  acid  by 
caustic  soda,  contains  40'dO  p.c.  C,  6*53  H,  and  from  44*6  to  45*7  Br. 
(C"HnCP  requires  43*5  p.  c.  C,  6*7  H  and  41*4  Br.)  On  distilling  it  with  water,  a 
brown  resin  remains  in  the  retort.  When  oenanthol  is  mixed  with  iodine 
and  phosphorus,  a  violent  explosion  ensues.  (Limpricht.)  —  4.  (Enanthol 
is  converted  by  cold  nitric  acid  of  ordinary  strength  into  metoananthol ; 
when  distilled  with  2  pts.  of  a  mixture  of  1  vol.  strong  nitric  acid  and 
1  vol.  water,  it  is  gradually  converted  into  oBuanthylic  acid.  (Bussy.) 
The  distillate  still  contaiiis  small  quantities  of  two  other  TolatQe  acids  [probably  caproic 
acid,  L.],  and  an  oil  which  may  be  separated  by  saturating  the  add  distSiate  with 
baryta  and  distiUing;  it  is  lighter  than  water,  smells  like  French  cinnamon,  and  turns 
add  in  oontact  with  the  air ;  it  is  thaiefore  probably  oil  of  cinnamon  [b«t  oil  of  cinna- 
mon is  heavier  than  water.  (Gm.)  ]  Besides  eenanthylic  add,  oxalic  add  b  produoed 
and  a  reddish  yellow  resin  soluble  inaloohol.  (Bussy.)     When  oenanthol  is  heated 

with  2  pts.  of  strong  nitric  aeid»  great  heat  is  prodoced/red  vapours  are  given 
off,  and  the  greater  part  of  the  oBuanthol  is  destroyed.  (Bussy.)  When 
oenanthol  is  added  by  drops  to  strong  nitric  acid  contained  in  a  retort,  a 
violent  action  takes  pmce,  and  a  mixture  of  nitacrol  (ix^  ^02),  osnanthylic 
acid,  caproic  acid  and  nitric  acid  distils  over;  tbe  lic^uid  in  the  retort  con- 
tains OBnanthylic  and  caproic  acids.  (Tilley.)  —  5.  With  chlorine,  osnanthol 
forms  hydrochloric  aetd  and  chloroenanthol.  (Williamson.^  —  6.  (Enanthol 
dropped  upon  cryBtallised  chromic  acid  takes  fire  with  violent  explosion; 
dilute  chromic  acid  converts  it  into  oenanthylic  acid.  (Busffy.)  —  7.  With 
fuming  oil  cf  vitriol,  it  forms  a  conjugated  acid  which  yiettb  crystallisable 
salts  with  baryta,  lime,  and  oxide  oif  lead.  (Bonis.) —  8.  When  repeatedly 
distilled  over  anhydrous  phosphoric  acid,  it  yields  oenanthylene.  (Bonis.) 
—  9.  With  pentachloriae  of  phosphorus,  it  becomes  strongly  heated,  and 
yields  a  distillate,  which  when  freed  from  chlorophosphoric  acid  by 
repeated  washing  with  water,  and  from  excess  of  oenanthol  by  agitation 
with  acid  sulphite  of  6oda»  oonosts  of  nearly  pure  okloride  of  oenan- 
thylene C^^H^*CP.  (Linpricht)  Aeoording  to  a  former  ststement  of  Llmprioiit, 
the  distillate,  after  being  vepeatedly  dittilled  with  water  and  dried  over  oil  of  vitrial  and 
caustic  soda,  contained  53*98  p.  o,  C,  8'70  H.  end  Sl'OO  CI,  agreddg  with  the  formula, 
C»H^PC)*.— 10.  QSnanthol  dropped  upon  fused  hydrate  (/potash,  fives 
off  hydrogen  and  forms  osnanthylate  ei  potash.  (Tilley .} 

C"H"0«  +  KO,HO  =  C"H»KO*  +  2H. 
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Heated  with  from  2  to  6  pts.  of  hydrate  of  potaah,  it  forms  the  so-called 
hydride  of  (Bnanthyl.     (Tilley.)  —  Dilate  potash-ley  does  not  act   on 
cBnanthol;  strong  potash-ley,  solid  hydrate  of  potash  and  hydrate  o£ 
baryta,  become  heated  in  contact  with  it;  and  convert  it  into  a  salt  of 
conanthvlio  acid  and  an  oil  which  smells  like  anise,  or,  if«  a  rather 
strong  heat  has  been  applied,  has  an  empyreamatic  odour.     (Bnasy.) 
When  OBnanthol  is  mixed  with  a  strong  aqaeoos  solution  of  potash,  con- 
siderable rise  of  temperature  takes  place,  and  a  salt  of  csnanthylie  acid 
is  produced,  together  with  an  oil,  which  is  decomposed  by  simple  distilla- 
tion, and  after  being  washed  or  distilled  with  water,  contains  76*4  p.  c.  C, 
and  12*4  p.  c.  H,  and  is  therefore  not  opnanthoL     Heated  with  alcoholic 
potash,  OBnanthol  yields  oananthylic  acid  and  an  oil,  which,  when  dried 
oy  chloride  of  calcium,  contains  77*1  p.  a  C,  and  12*7  H.     (Williamson.) 
Limpricht,  by  boiling  oduanthol  for  several  hours  with  alcoholic  potash, 
obtained  (snanthylate  of  potash  and  an  oil  which  could  not  be  distilled 
without  decomposition,  the  boiling  point  quickly  rising  to  300^    When  it 
was  distilled  with  water,  the  oil  which  first  passed  over  contained,  after 
drying  with  chloride  of  calcium,  82*38  p.  c.  C  and  13*67  H;  the  follow- 
ing portion  contained  83*43  p.  c.  G  and  13  43  H.     OBnanthol  boiled  for 
18  hours  with  alcoholic  potash,  yielded  c&nanthylate  of  potash  and  a 
yellow  syrupy  oil,  only  traces  of  which  passed  over  on  distilling  with 
water.  —  Bonis  found  in  the  portion  of  the  oil  boiling  between  1 20°  and 
140**,  obtained  by  the  action  of  hydrate  of  potash  on  osnanthol,  83*70 
p.  a  C  and  14-37  H. 

11.  In  an  alcoholic  solution  of  csnanthol,  cdnanthylato  of  ethyl  is 
formed  by  the  action  of  hydrochloric  acid  gcu.  (Tilley.)  — 12.  CEnan- 
thol  reduces  nitrate  of  silver;  when  it  is  mixed  with  ammonia  and 
nitrate  of  silver  added,  a  white  precipitate  is  formed,  which  is  reduced  hy 
heating,  and  silvers  the  vessel     (Bussy.) 

CombvnationB,  With  water^ — a.  Hydrate  of  (Enanthol. —  Moist 
CBnanthol,  cooled  te  5°  or  6^  deposits  colourless  crystals,  which  when 

Iiressed  between  paper,  yield  a  brittle  mass  resembling  camphor,  smelling 
ike  CBnanthol,  soluble  in  alcohol  and  in  acetic  acid,  insoluble  in  water. 
(Bussy  &  Lecanu,  Bussy.) 


14  C  

84 

....     68*29    ... 

....        m£  Lw        «•• 

....       l«f*0*      ••• 
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15  H 
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24 
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C"HWO»  +  Aq 
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....  100*00    ... 

....  100*00 

h.  (Enanthol  dissolves  very  sparingly  in  water,  imparting  ite  odour. 

CSnanihol  with  Ammonia.  —  (Enanthol  absorbs  alarge  quantity  of  dry 
ammoniacal  gas,  becoming  hot  and  viscid,  crystals  appearing  te  form  in 
it;  subsequently  however  it  recovers  its  mobility.  (Tilly,  Limpricht) 
The  ethereal  solation  does  not  yield  crystali  when  ammoniacal  gas  is  passed  into  it. 
(limpricht.) 

(EnanAol  with  Bisulphite  of  Ammonia.  —  1.  The  compound  of 
CBnanthol  with  ammonia  is  dissolved  in  strong  alcohol,  and  the  solution 
is  saturated  with  sulphurous  acid  gas.  It  then  deposits  a  crystalline 
powder,  or,  if  the  solution  is  rather  dilute,  distinct  crystals.  —  2.  (Enan- 
thol is  shaken  up  with  bisulphite  of  ammonia  and  the  product  is  dis- 
solved in  boiling  alcohol,  whence  the  compound  is  deposited  in  the  crystal- 
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line  state  by  cooling  or  evaporation.  (Bertagnini.)  Small  white  prisms. 
(Tillej.)  Less  crystalline  than  the  potash  and  eoda-compoiinds; 
sparingly  soluble  in  water,     (Bertagnini.) 


14  C  
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....    43' I 
•••»       o*7 

....       lO  4      .•« 

....    24-7 
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6  O 
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48 
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C»H"0«.NH»,2S0< ....  195    ....  1000 

Heated  on  platinum- foil,  it  melts^  gives  off  white  fumes,  blackens  and 
barns  with  flame^  ^^'^^%  off  ^he  odour  of  osnanthol.  It  decomposes 
gradually  in  contaet  with  water,  or  in  aqueous  or  alcoholic  solution, 
more  quickly  when  heated  with  w'ater,  into  osnanthol  and  bisulphite  of 
ammonia.  Still  more  quickly  is  this  decomposition  produced  by  acids. 
(Tilley.^ 

Witk  Bisulphite  of  PoUuh.  —  When  oenanthol  is  shaken  np  with 
bisulphite  of  potash  of  28^  to  30°  Dm.  a  pulpy  mass  is  formed  wbioh 
gradually  becomes  crystalline,  and  after  being  dried  and  dissolved  iu 
alcohol  yields  small  needles.  It  dissolves  iu  warm  bisulphite  of  potash. 
(Bertagnini.) 

f^ith  Bisulphite  of  Soda, — When  the  crude  distillate  of  conanthol 
is  shaken  up  with  bisulphite  of  soda  of  about  27°  Bm.,  a  thick  crys- 
talline pulp  is  formed.  From  a  solution  of  oenanthol  in  warm  dilute 
bisalphite  of  soda,  the  compound  separates  in  crystals.  On  recrystai- 
lising  it  from  boiling  alcohol,  crystalline  laminso  separate,  which  fill  the 
entire  liquid;  these  are  pressed;  washed  with  cold  alcohol  till  they  no 
longer  smell  of  acrolein,  and  rccrystallised  from  hot  water  to  free  theiu 
from  a  small  quantity  of  sulphate. 

Crystallised  from  alcohol  it  forms  aggregated  laminie  which  have  a 
strong  lustre  and  become  white  and  nacreous  when  crystallised  from 
water.  They  are  greasy  to  the  touch  and  have  a  slight  odour  of  cenan- 
thol.    (Bertagnini!) 
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CWH"0»,NaO,2SO«  +  3Aq....  236  ,  ....  10000    lOOCO 

It  is  decomposed  by  chlorine  and  bromine  at  ordinary  temperatures  ,by 
iodine  only  when  heated.  When  the  aqueous  solution  is  heated,  cenau- 
thol  separates  out;  the  decomposition  is  accelerated  by  addition  of  acids 
or  alkfljis,  but  is  not  produced  by  acids  without  the  aid  of  heat  Tho 
compound  dissolves  readily  in  water  and  in  warm  alcohol,  but  not  in  cold 
alcohol.  The  aqueous  sidntion  forms  with  barium,  lead  and  silver  salts, 
copious  precipitEites  which  contain  oenanthol  chemically  combined. 
(Bertagnini.) 

CEnanthol  mixes  in  all  proportions  witli  alcoluU  and  eiher. 

YQL,   XII.  8  O 
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Metonanthol. 

C"H»*b»  (or  C-H'H)**?). 

B088Y.    N.  J.  Fharm.  B,  321.  —  J.  pr.  Chem,  87,  96.  — Pkarm.  Cenir. 
1846,  170. 

When  1  ^.  of  ^BDanthol  is  shaken  up  with  2  pts.  of  ordinary  nitrie 
aoid  at  0^,  the  liquid  acquires  a  transient  rose  colour;  and  on  pouring 
the  mixture  after  24  hours  into  a  dish  and  leaving  it  in  a  cool  place,  a 
beautiful  crystallisation  like  nitrate  of  ammonia  forms  on  the  surface, 
'and  sometimes  the  whole  solidifies  into  a  soft  unctuous  mass.  After  the 
acid  has  been  decanted  and  the  mass  pressed  between  paper^  a  hard 
brittle  substance  remains,  which  may  be  rendered  neutral  by  repeated 
melting  in  hot  water. 

Between  5^  and  6°  it  is  solid,  white  and  inodorous.  At  higher  tem- 
peratures it  melts  into  a  transparent  colourless  oil,  which  boils  at  230^; 
after  being  heated  to  the  boiling  point,  it  does  not  solidify  till  some 
time  after  cooling. 

14  C 84     ....     73-68    73*62 

14  H 14     ....     12-28     12-27 

20 16     ....     14-04     1411 

Ci<Hi*0»  114    ....  100-00    100-00 

[Related  to  oenanthol  in  the  same  manner  as  benzoin  to  bitter  almond  oil.  L.] 

Exposed  for  several  days  to  a  temperature  between  10^  and  12%  it 
liquefies,  and  if  kept  for  a  longer  time  at  that  temperature,  it  does  not 
solidify  if  afterwards  cooled  even  to  — 12°  or  —15°,  but  only  when  exposed 
for  a  considerable  time  to  cold,  a  moderately  low  temperature  being  then 
sufficient. 

Metcenanthol  is  insoluble  in  water,  dissolves  sparingly  in  cold,  more 
abundantly  in  boiling  alcohol,  and  crystallises  out  for  the  most  part  on 
cooling. 


The  so-called  Hydride  of  (EnanfhyL 

C"H"0  or  0»H«0». 

TiLLET.    (1 848.)    Ann.  Fharm^  67, 1 10. 

Formation  and  Preparation.  1  pt.  of  oenanthol  is  poured  upon 
5  or  6  pt«.  of  hydrate  of  potash,  and  the  mixture  is  left  to  stand  and  heated 
to  120°,  whereupon  the  liquid  becomes  thick.  A  large  quantity  of  water 
is  then  added,  and  the  residual  oil  freed,  from  every  thing  soluble  in 
water,  is  distilled  with  water;  it  passes  over  very  slowly,  so  that  the 
distillation  is  not  completed  for  several  days. 

Properties.  Colourless,  mobile  oil,  having  a  faint  odour  of  lemons. 
Boils  at  2^0°,  but  becomes  coloured  ai  the  same  time  and  acquires  vk 
difierent  odour. 


CEKANTHTLIG  ACID«  *  .451 

li                                                II.  Tilley. 

26  C    ..^....  156  ....     78-79        14  C    84  ....     79*24  79-23  ....    79  43 

26  H   26....     1313         14  H   14  ....     13-21  13  34  ....     13*38 

2  O    16  ....       8-08              O    8  ....       7-55  7*38  ....       7*19 


C»H»0«....  198  ....  100-00        CWfliH)....  106  ....  100-00  100-00  ....  10000 

Perhaps  a  ketone  (6m.).    Therefore  probablj  C»H^O>  (Calc.  I.)  L.     Calcala. 
tion  II  is  from  Tilly's  formola. 

JDecomposiiions.  1.  The  compound  buras  with  a  bright  slightly 
sooty  flame.  It  is  difficult  to  bom  with  oxide  of  copper;  Tilley's  analyses  were 
therefore  made  with  peculiar  precaution. —  2.  When  added   by  drops   to  strong 

nitric  acid,  it  dissolves  and  oxidises  quickly,  forming  oenanthylic  acid, 
without  any  secondary  product,  but  not  so  quickly  as  cBnanthol.  — 
3.  When  heated  with  potash,  it  gives  off  hydrogen  and  yields  oBnanthylic 
acid  together  with  a  pitch-like  substancej  the  decomposition  takes  place 
slowly. 


(EnanthyUc  AcicL    C**H",0*. 

Laurbnt.     (1837.)      A.nn.    Ohim,    Fkyg,    66>   173.  —  Pharm,   Centr, 

1838,  280. 
TiLLSY.    Ann,  Pharm*  39, 160.— ^T.  pr.  Chem.  24,  237. — Pharm.  Centr. 

1841,  837.— ^«n.  Pharm.  67,  lOG.—Pharm.  Centr.  1848,  645, 
BussY.     N.  J.  Pharm.  8,  329.  —  J.  pr.  Chem.  37,  96.  ->  Pharm.  Centr. 

1846,  170. 
Schneider.     Ann.  Pharm.  70,  112. — Pharm,  Centr.  1849,  476. 
Arzbacher.    Ann.  Pharm.  73,  200. — Pharm.  Centr.  1850,  274. 
Brazier  &  Gossleth.  Ann.  Pharm.  76, 268. — Plbatyn.  Centr.  1851,  291. 

First  obtained  by  Laurent  in  an  impure  state  as  azoleic  acid ;  called  aboMc  acid 
by  Berselius.  Occurs  in  the  fusel-oil  of  spirit  obtained  from  nee  or  maize  (Wetherill, 
Chem.  Gaz.  1853,  282). 

ParmfUion.  By  the  oxidation  of  osnanthol  in  the  air  or  in  oxygen 
gas.  By  boiling  osnanthol  with  nitrip  acid  (Bnssy,  Tilley),  or  with 
chromic  ^d  (Brazier  &  Gossleth);  by  boiling  castor-oil  with  dilute 
acid  (Tilley),  or  chromic  acid.  (Arzbacher.)  By  heating  the  distillate  ob- 
tained from  castor  oil  with  nitric  acid  (Schneider,  Ann.  Pharm^  70,  112), 
or  that  from  oleic  acid  with  strong  nitric  acid.  (Laurent,  Redtenbacher, 
Ann.  Pharm.  59,  41.)     By  the  action  of  potash  on  oenauthol  (p.  448). 

Preparation.  1.  One  pt.  of  oenauthol  is  distilled  with  2  pts.  of  a 
mixture  of  1  vol.  strong  nitric  acid  and  2  vol.  water  till  the  greater  part 
has  passed  oyer;  the  oily  distillate  decanted  from  the  acid  water  is 
saturated  with  baryta-water,  and  evaporated  to  the  crystallising  point; 

.  and  the  baryta-salt  which  crystallises  out  is  decomposed  by  sulphuric  or 
phosphoric  acid  :  the  oenantnylic  acid  then  rises  to  the  surface  in  the 
form  of  a  colourless  liquid.  An  additional  quantity  of  cenanthylate  of 
bar^  may  be  obtained  by  washing  the  residue  in  the  retort  with  water, 
which  extracts  nitric  and  oxalic  acid,  and  neutralising  with  baryta- water. 

^  (Bussy.)  —  2.  When  oananthol  is  distilled  ^ith  strong  ailiricf  aciid  and  the 

2  o2 
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distillate  is  mixed  with  water,  nitacrol  settles  down  in  heavy  dropsy 
whilst  an  oily  mixture  of  oBnanihylic  and  caproic  acids  rises  to  the 
Fuiface  of  Iho  aqueous  acid;  and  if  this  mixture  be  purified  by  distilla- 
tion with  water  aud  neutralised  with  baryta  (the  yellow  coloar  which  the 
»  lu|iiid  a?sump8,  proceeds  from  nitrochoUc  acid);  the  mixture  of  the  two  baryil^ 
salts  repeatedly  crystallised,  and  the  aqueoos  solution  evaporated  till  a 
crystalline  film  forms  on  the  surface,  the  oananthylate  of  baryta  crye- 
talliscs  out  first  in  lancet-shaped  laminfe.  The  mother-liquor  is  again 
evaporated  and  left  to  cool,  till  the  crystalline  palp  becomes  mixed  with 
tuft-like  crystals  of  caproate  of  baryta.  •  (Tilley.)  —  3.  A  mixtnre  of  1  pt. 
castor-oil  and  2  pts.  of  nitric  acid  diluted  with  an  equal  balk  of  water  is 
heated  in  a  retort;  a  violent  action  then  takes  place,  so  that  the  retort 
mast  be  removed  from  the  fire  till  it  diminishes,  after  which  the  distilla- 
tion is  continued  for  several  days.  The  receiver  contains  the  oily  acid; 
while  in  the  retort  there  remains  a  i^tatery  liquid,  and  a  thick  fatty  sub- 
stance which,  when  distilled  with  water,  yields  a  large  additional  quantity 
of  the  oily  acid.  The  product  is  washed  with  water,  distilled  with  water, 
and  dried  by  fused  phosphoric  acid.  (Tilley.)  —  4.  Castor-oil  is  mixed 
in  a  retort  with  a  small  quantity  of  a  mixture  of  4  pts.  bichromate  of 
potash,  5  pts.  of  oil  of  vitriol  and  12  pts.  of  water;  on  heating  the  mix- 
ture, a  violent  action  and  frothing  takes  place;  and  as  soon  as  the  liquid 
boils  quietly,  a  larger  quantity  of  the  warm  mixture  is  added.  If  the 
distillation  be  carefully  conducted  so  that  no  sulphurous  acid  forms,  the 
oil  first  becomes  thick,  and  ultimately  solidifies  in  a  black  mass.  The 
watery  portion  of  the  distillate  separated  from  the  oily  portion,  which 
also  still  contains  o^nanthylio  acid,  is  saturated  with  carbonate  of 
baryta,  evaporated  to  dryness,  and  boiled  with  alcohol.  The  filtered 
solution  solidifies  on  cooling  into  a  crystalline  mass,  which  when 
washed  with  cold  alcohol,  and  recrystallised  from  hot  alcohol  of  88  per 
cent.,  yields  pure  osnanthylate  of  baryta.  (Arzbacher.)  Thii  method  cannot 
be  recommended  for  the  preparation  of  oenanthylic  acid.    (Braaier  &  Goealeth.) 

Fi'opeHies,  Transparent  colourless  oil,  having  an  unpleasant  odour 
like  that  of  codfish,  faint  in  the  cold,  but  becoming  stronger  at  higher 
temperatures.  (Bussy.)  Has  a  peculiar  aromatic  odour,  and  a  pungent 
exciting  taste.  (Tilley.)  Begins  to  boil  at  148%  but  decomposes  and 
blackens  when  subjected  to  continued  distillation.  (Tilley.)  Boils  at 
212%    (Strecker,  LArb.  5,  86.) 


■ 

Laurent.         Tillej. 

14  C    .... 

..«•      04      *••*      v4  0*      ««■ 

62-79    ....    64-44 

14  H    .... 
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10-71     ....     10-71 

4  0    .... 

....    32    ....    24*62    ... 

26-50    ....    24-85 

C"H"0< ....  130    ....  10000    10000    ....  10000 

Decompositions  1.  (Enanthylic  acid  bams  with  a  white  flame. 
(Tilley.)  —  2.  Hrated  with  soda-ley,  it  forms  a  neutral  oil.  (Arsbacher.) 
—  3.  Heated  with  potash-lime,  it  yields  gaseous  and  liquid  hydrocarbons 
of  the  formula  CnH°.  (Cahours,  Compt.  rend.  31,  141.)  — 4.  When 
distilled  with  peutachloride  of  phosphorus,  it  yields  chloride  of  cenanthyl, 
which  is  resolved  by  water  into  hydrochloric  and  oonanthylio  acids. 
Caliours,  Conpt,  rend,  25,  724.)  —  5.  A  concentrated  solution  of 
osnanthylate  of  potash  decomposed  by  a  current  of  six  Bnnsen's  cells 
(xi,  31}^  gives  off  hydrogen  and  carbonic  acid  gases,  while  monocar- 
bonate  aud  biearbonate  of  potash   are   formed^  and  an  oil- rises  to 
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t):e  Bnrface,  which,  when  distilled  with  potash,  leaves  ocn&nthylato  of 
potaah,  and  yields  a  distillate  consisting  mainly  of  caproyl  C^^H",  and  a 
hydrocarbon  C«H«*  boiling  at  1 70^    (Brazier  A  Gossleth.) 

Combinatums.  (Enanthylic  acid  dissolves  in  concentrated  nitric  acitl 
and  is  precipitated  therefrom  by  water.  -—  With  salifiable  bases  it  forms 
the  (Enanihylates. 

(EnanUtylate  of  Ammonia  is  very  soluble  in  water.  (Bussy-) 

(Enanihylate  of  FotaA.  —  Obtained  by  saturating  the  acid  with 
carbonate  of  potash;  does  not  crystallisej  is  very  soluble.  (Tilley.) 

(Enanihylate  of  Baryta  (pp.  451,  452).  —  White  nacreous  scales. 
(Bussy,  Williamson,  Arzbacher.)  Lancet-shaped  tables.  (Tilley.)  Hoa 
a  very  faint,  slightly  bitter  taste;  inodorous,  but  when  rubbed  between  tho 
fingers,  it  imparts  an  unpleasant  odour  of  perspiration.  (Bussy.)  Dissolves 
in  57  pts.  of  water  at  23"*  (Bussy);  very  easily  in  hot  water;  still  more 
easily  in  hot  alcohol  of  85  per  cent.,  and  crystallises  out  almost  completely 
on  cooling.  (Arzbacher.)  Dissolves  in  892  pts.  of  alcohol  (Bussy);  iuso* 
Inble  in  ether. 

Bosi.  ^iJJr"-     ,  ™^\    Scbneldcr.  Arxb. 
'        son.  a.  o. 

BiO  76-6....  38*77..,.  38-80....  3870....  38-50....  38-28....39-35....39-27 

14  C  84-0....  42*51....  42*68....  42-45....  42*52....  41-68                 42-14 

13  H  180....  6*58....  6-51....    6-85....  6*72....     6*89                   7*02 

8  0  240...  1214....  1201....  1200....  12-26....  1820                 11-57 

C"U»BaO<    197'6....100-00....100-00....10000....100-00....100-00  lOOOO 

The  salt  analysed  bj  Bassy  was  prepared  from  the  acid  obtained  by  1 ;  Tilley 's 
salt  a  from  the  add  prepared  by  2 ;  d  from  8 ;  Arzbiicber's  salt  from  acid  4 ;  Schneidcr'ii 
salt  from  the  distillate  obtained  by  heating  rape-oil  with  nitric  acid ;  and  Williamson's 
from  the  add  obtained  by  the  action  of  potash  on  oenanthol  (p.  448). 

(Enanihylate  <f  Lead.  —  The  potash-salt  forms  with  acetate  of  lead 
a  lemon-yellow  powder,  which  is  insoluble  in  water,  but  slightly  soluble 
in  boiling  alcohol,  whence  it  separates  in  small  scales  on  cooling. 
(Tilley.) 

(Enanihylate  of  Copper  separates  after  a  while  from  a  mixture  of  the 
free  acid  with  acetate  of  copper  in  needles  having  a  fine  green  colour 
and  silky  lustre. 

(Enanihylate  of  Silver.  —  The  acid  neutralised  with  ammonia  forms 
with  nitrate  of  silver  a  white  precipitate  insoluble  in  water,  and  turning 
brown  on  exposure  to  light.  (Bussy.) 

White  flakes,  which  yield  by  dry  distillation  an  oil  and  a  solid 
substance,  which  crystallises  in  needles  from  hot  alcohol ;  both  arc  acid. 

Bussy.       Tilley.      Williamson.  Schneider.  Arzb. 

Ag  108  ....  45-57  ....  45-60  ....  45-60  45*55  ....  4544  ....  45'31 

14  C  84  ....  35-44  ....  34*82  ....  35-38  35-20 

13  H  13  ....   5*49  ....   5-62  ....   6-61  5-66 

4  O    32  ....    13*50  ....    13-96  ....    13*41  13*59 

C»*H"AgO^...  237  ....  100-00  ....  100*00  ....  10000  100*00 

(Enanthylic  acid  dissolves  in  alcohol  and  ether. 
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Oinanthylate  of  Ethyl. 

C"H"0*  =  C*HH),C»*H"0». 

TiLLEY.     (1841.)     Ann,  Pharm.  39,  162. 

Williamson.    Ann.  Pharm.  61,  38.— jPAarm.  Centr.  1847,  297. 

Preparation,  1.  Hydrochloric  acid  gas'  iir  passed  through  a  solation 
of  QDnauthylic  acid  in  strong  alcohol ;  the  liqnid  distilled  with  aqueous 
carbonate  of  potash;  and  the  distillate  is  washed  with  water,  and  finally 
dehydrated  by  chloride  of  calcium  in  a  stream  of  carbonic  acid  gaa.  '^ 
(Tilley.)  2.  Hydrochloric  acid  gas  is  passed  through  a  solution  of 
1  vol.  osnanthol  m  4  vol  alcohol,  till  the  liquid  becomes  brownish  and . 
fumes  strongly,  and  the  oBnan  thy  late  of  ethyl  is  then  separated  bjr 
addition  of  water.  (Williamson.) 

Properties.     Colourless  oil  lighter  than  water.    Solidifies  in  a  freezine 
mixture.     Has  a  peculiar  agreeable  odour,  and  a  burning  taste.  (Tilley.} 
Has  a  pleasant  fruity  odour ;  distils  readily  and  completely,  but  with  a  ' 
constantly  rising  boiling  point.  (Williamson.) 

WiUiamaon. 
TiHey.  between         between 

18  C  108     ....    68-35     67*62    682     ....     68  4  ? 

18  H  18     ....     11-39     11-57     11'7     ....     11-3 

4  O  32     ....     20-26     20-81     20-1     ....     20-3 

C«H»0* 158     ....  100-00    100-00     1000     ....  lOO'O 

Bums  with  a  clear  non-fuliginous  flame. 

Insoluble  in  water,  easily  soluble  in  aUohol  and  ether. 


(Enanthylate  of  PheiiyL 

C»H^"0*  =  C»H»0,C»*H»0«. 

Cahours.     Ccmpt.  rend.  38,  257. 

OSnanthyleaure  CarboMure, 

Produced  by  the  action  of  chloride  of  ODnanthol  on  phenyllc  alcohol. 
Oil  boiling  between  275°  and  280^ 

Appendix  to  (EnanthyUo  Add. 

(Enanthic  Acid. 

LiEBio  &  Pelodzb.  (1836.)  Ann.  Pharm.  19,  246.— -inn.  Ohim- 
Phye.  63,  113.— Po^^.  41,  571.— P^am.  Cmtr,  1837,  23. 

Mulder.     Pogg.  41,  5S2,--Phai'm.  Centr,  1837,  809. 

Delpps.  Pogg,  84,  b(i5.  —  Ann,  Pluifin.  80,  290. -- Pharm.  Centr 
1852,  93. 

(BnanthsHurehydrat,  WeinbtumeneOfire,  SUmeHmre. 


(BNANTHIC  ACID. 
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Produced  in  the  fennentatiop  of  wine  and  grain. 

Preparation,     1.  (Enanthic  ^^r  is  boiled  with  potash -lej,  and  the 
resulting  oenanthate  of  potash  is  decomposed  by   dilute   sulphprio    or 
hydrochloric  acid,  the  acid  then  rising  to  the  snnace  in  the  form  of  an 
oil.     It  is  washed  with  water,  and  dried  with  chloride  of  calcium  or  oyer 
oil  of  yitrioL  (Liebig  &  Pelonze,  Delffs.)  —  2.  The  fusel-oil  obtained  in 
the  first  distillation  of  fermented  grain  is  rectified  oyer  dilute  carbonate ' 
of  soda;  the  residue  is  boiled  with  water;  and  the  filtered  solution  is., 
decomposed  by  dilute  sulphuric  acid  :  the  acid  then  collects  on  the  surface 
of  the  liquid  in  the  form  of  a  fatty  layer  which  is  washed  with  water, 
dissolyed  in  alcohol,  and  the  solution  left  to  eyaporate.  —  8.   When^ 
rectified  fusel-oil  is  distilled  with  dilute  potash-ley,  and  the  residue  is 
mixed  with  sulphuric  acid,  oBuanthic  acid  separates,  and  may  be  purified 
by  washing  with  water  and  crystallisation  from  alcohol.  (Mulder.) 

FroperUu,  Dazzling  white,  soft  like  butter  at  13*2'^,  aboye  which 
temperature  it  melts  to  a  colourless  oil.  (Liebig  &  Peloaze.)  Buttery) 
mass.  (Mulder.)  Yellowish  oil,  which  at  low  temperatures  solidifies  into 
an  indistinctly  crystalline  buttery  mass.  Ciystallises  from  alcohol  in  a 
friable  mass.  Melts  eyen  at  the  heat  of  the  hand,  or  at  all  eyents 
below  25^.  (Delffs.)  Tasteless.  Inodorous  and  tasteless.  Reddens 
litmus. 


I. 

14  C 

14  H 

30 


84 
14 
24 


68-85 
11*48 
19-67 


11. 

18C 

18  H 

40 


108 
18 
32 


68-35 
11-40 
20-25 


Liebig  & 
Peloaze. 

68-24 

.     11-55 

20-21 


Mulder. 

.  68-68 
.  11-61 
.     19-81 


C"H"0»....  122  ....  100-00        CWHi«0*....  158 


10000 


100-00 


100-00 


Calculation  1  is  from  the  formula  proposed  by  Liebig.  Delffa  regards  oeuanthic 
add  as  identical  with  pelargonic  acid  (II),  which  view  agrees  with  the  composition  of 
the  barium  and  silver  salts  analysed  by  him,  but  is  opposed  by  the  fact  that  oenanthic 
aoid  is  decomposed  by  heat  into  water  and  the  so-called  anhydrous  oenanthic  add* 
According  to  thisi  oenanthic  acid  should  be  tribasic,  and  the  formula  giren  by  Liebig 
&  Peloaze  should  be  doubled  (eomp.  lAurent,  Compt,  rend.  21,  857).  Delft's  view 
is  also  irreoondlable  with  the  composition  of  chloroenanthic  add  (p.  460)  [and  with  the 
boiling  point  of  oenanthic  ether.  J.L.].  The  large  yariations  in  the  analyses  of  the 
salts  by  Liebig  &  Pdouze  and  Mulder  and  Delffs,  show  either  that  those  chemists 
examined  different  bodies^  or  that  the  oenanthates  have  but  little  permanence ;  perhaps 
they  yield  pelargonic  add  when  decomposed.  Mulder's  analyses  agree  nearly  with  the 
formuU  C^H"MO»  [L.]. 

DeoompotUions.  (Enanthic  acid  is  resolved  by  beat  into  water  and 
anhydrous  oenanthio  aoid.  (Liebig  &  Pelouze.)  —  By  rery  slow  eyapo* 
ration  of  alcobolic  csnanthio  acid,  e.  g.  in  a  deep  cylindrical  glass, 
bydrated  csnanthio  acid  is  obtained  as  a  transparent  oil  on  the  surface  of 
the  liquid  [does  not  this  oil  contain  alcohol  f  Gnu],  while  crystals  of  the 
anhydrous  acid  are  formed  at  the  bottom.  (Mulder.) 

Comhinaiums.  Mulder  assumes  the  existence  of  a  hydrated  <enanthio 
acid,  which  he  describes  as  a  transparent  colourless  oil  of  sp.  gr.  0*881, 
and  supposes  to  be  con  verted  into  the  anhydrous  acid  by  gentle  heating 
or  by  the  action  of  chloride  of  calcium.  The  separation  of  the  hydrated 
acid  into  the  anhydrous  acid  and  water  is  also  said  to  be  induced  by 
dropping  the  oryaials  of  the  anhydrous  acid  into  the  hydrated  aoid. 
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Mulder* 

14  C  ^    84    ....    64-12    6307     , 

15  H...., 15    ,...     11-44 11-15 

4  O  ......* 82    ....    24-44    25-78 

C"H»0»  +  HO  ....  131    ....  100-00    ,. 10000 

(Enanthates.  -^  (Enantbic  acid  diasolyes  in  the  aqnoous  aolations  of 
tbe  caustic  alkalis  and  their  carbonates,  and  forms  mono-acid  salts  having 
a  basic  reaction  and  bi-acid  salts  which  are  neatral.    (Liebig  &  Pelonzei) 

(EnanthaU  of  Ammonia.  —  CEnanthic  acid  dissolTOs  readily  in 
ammonia,  and  the  solution  when  evaporated  leaves  a  greasy  soapjr  nmss, 
which  no  longer  forms  a  dear  solntion  in  water.  (Delffs.) 

Bi-asnanthate  of  Potash,  —  When  warm  aqneous  potash  is  neatralieed 
with  cBnaathic  acid,  the  solution  solidifies  on  cooling  into  a  pulpy  mass 
consisting  of  slender  needles  which  have  a  silky  lustre  whea  dry* 
(Liebig  &  Pelouze.) 

(Enanihate  of  Soda.  — The  acid  dissolves  in  boiling  carbonate  of  soda. 
With  evolution  of  carbonic  acid ;  on  boiling  the  mass  with  alcohol,  the 
filtered  solntion  yields  beautiful,  silver- white,  shining  needles.  (Mulder.) 
When  the  solution  of  oonanthic  acid  in  boiling  carbonate  of  soda  is 
evaporated,  and  the  residue  boiled  with  alcohol,  the  liquid  solidifies  on 
cooling  into  a  gelatinous  translucent  mass.  (Liebig  &  Pelouze.) 

(Enanthaie  of  Baryta,  •—  Baryta- water  is  boiled  with  a  slight  excess 
of  cenanthic  acid,  and  the  crystals  first  obtained  are  recrystallisod  from 
l>oiling  water.  Small  crystalline  laminss  having  a  fatty  lustre,  and  feeling 
like  mica.  Contains  83*87  p.  c  BaO,'  corresponding  with  the  formula 
C>«H"BaO.  (Delffs.)     (jCkdcuiation,  3378  p.  c) 

(EnanOiate  of  Lead, — CEnanthic  acid  forms  with  an  alcoholic  solution 
of  acetate  of  lead  at  ordinary  temperatures,  thick  white  flakes  of  an 
insoluble  acid  salt,  which  melts  in  hot  water,  dissolves  readily  in  alcohol, 
and  crystallises  from  the  saturated  hot  solution.  When  washed  with 
cold  alcohol  it  is  resolved  into  a  hyperacid  and  a  basic  salt.  ^  Acetate  of 
lead  mixed  with  oenanthate  of  soda,  forms  a  precipitate  which  when  dried 
in  vacuo,  contains  from  38-86  to  39*48  per  cent.  (Liebig  &  Pelouze.) 

An  alcoholic  solution  of  oenanthate  of  soda  forms  with  acetate  of 
lead,  a  precipitate  containing  27*1  per  cent,  of  oxide  of  lead.  (Mulder.) 

(Enanlhate  of  Copper.  —  CEnanthic  acid  acts  with  acetate  of  copper 
in  the  same  manner  as  with  acetate  of  lead.  —  An  alcoholic  solution  of 
OBuanthic  acid  forms  with  an  alcoholic  solntion  of  acetate  of  copper  a 
precipitate  which  cakes  together  in  boiling  water,  and  becomes  hard  and 
friable  when  cold.  Boiling  alcohol  extracts  from  it  a  salt  which  separates 
on  cooling  and  contains  18*8  p.  c  oxide  of  copper  (sesquibasio  salt) 
while  a  salt  remains  undissolved  containing  28*4  p.  c.  oxide  of  copper, 
and  therefore  polybasia  (Liebig  &  Pelouze.) 

An  alcoholic  solution  of  oenanthate  of  soda  forms  with  acetate  of 
copper  a  precipitate  containing  1 2*3  per  cent,  of  oxide  of  copper.  (Mulder.) 

(EnanihaU  of  Silver.  —  Nitrate  of  silver  is  precipitated  by  cenanthate 
of  soda.  (Liebig  &  Pelouze^  Mulder),  or  oonanthate  of  ammonia  (Delffs.) 
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32  C 192....  50-66     18  C    108  ....  4075  51-40....  41-04 

31  H   31...     818     17  H   17  ....     6-42  8-09..     (i-51 

Ag 108...,  28-49         Ag 108  ....  40-75....35-67....  27-14...  40-49 

6  O   48....  12-67      4  O   32  ....  12-08 13-37....  11-96 

CfiH»AgO«....  379....100-00    C^W^KgO*....  265  ....10000  100-00....10000 

(Enanihic  acid  dissolvea  readily  in  alcohol  and  etker. 


aSnanthio  Etlier. 


I  AtTBERQiBR.     (1821.)    Afifi.  C7Um,  Phyn.  14^  210. 

I  LiEBio  &  Pelouzb.    Ann.  Fharm,  19^  241. — Ann,  Ohim.  Phys.  G3^  113. 

5  —Pc^g.  41,  511,—Pharm,  Centr.  1837,  22. 

Mulder.    Pogg.  41,  582.— PAarwk  Cenir.  1837,  807, 

Stickel.    J,p)\  Ckem.  9, 167. 
I  CuEUTZBURG.    J.pr  Ckem.  10,  Z^2.—'Pharm.  Centr.  1837,  574. 

I  AuBERGiER,  JuN.     J.  Pharm,  27,  286. 

i  Dblffs.    Pogg.  84,  505. — Ann.  Pharm.  80,  290. — Pharm.    Cenir. 

1 852,  93. 

LiBBiG.    Ann.  Pharm.  80,  290* 

(Bnanthather,  Weit^uselol,  Huile  ie  mare  de  raUin. 

This  componnd  is  the  source  of  the  odour  of  all  wines  and  cansos  a 
single  drop  of  wine  in  a  hottle  to  be  distinctly  smelt,  whereas  aqueous 
alcohol  has  but  a  very  &int  odour ;  it  must  not  however  be  confounded 
with  the  bouquet,  which  is  different  in  different  wines  and  absent  alto- 
gether in  many.  (Liebjg  ^  Peloute.) 

Formation  and  Prepai'cUion.  1.  When  5  pta.  of  sulphovinate  of 
potash  are  heated  with  1  pt.  of  cenanthic  acid,  the  mixture  fuses,  and  at 
150^  an  oil  rises  to  the  surface,  consisting  of  oanantbic  etiier  and  excess 
of  oenanthic  acid,  which  latter  may  be  removed  by  heating  with  carbonate 
of  potash.  (Liebig  &  Pelonze.)  —  2.  This  ether  is  also  obtained  in  the 
preparation  of  French  brandy  from  wine  and  wine-lees.  The  wine-lees 
are  distilled  with  half  their  bulk  of  water;  the  resulting  distillate,  of  15° 
Cartier,  is  redistilled,  whereby  a  distillate  is  obtained  of  22°  Cartier,  and 
at  last,  when  the  distillate  shows  only  15^,  oenanthic  ether  passes  o\er 
with  it;  10,000  pts.  of  this  distillate  yield  only  1  pt.  of  cGuanthic  ether. 
(Liebig  &,  Pelouse,  according  to  Delechamps.)  —  The  rough,  sharp-tastiug, 
colonrless  ether  containing  oenanthic  acid  (sometimes  however  coloured 
green  by  oxide  of  copper),  is  shaken  up  with  aqueous  carbonate  of  soda, 
and  the  milky  mixture  is  heated  to  the  boiling  point;  the  onnanthic  ether 
then  rises  to  the  surface  and  may  be  removed  and  dehydrated  by  chloride 
of  calcium.  (Liebig  k  Pelonze.)  —  3.  When  the  residues  obtained  in  the 
distillation  of  affermne  brandy  (Weintrester-brannttoein)  are  apiin  dis- 
tilled, comparativelypure  alcohol,  becoming  turbid  when  mixed  with  water, 
passes  over  at  first,  then  alcohol  containing  fusel  oil,  then  a  watery  liquid 
rendered  turbid  by  the  presence  of  oil ;  the  two  latter  liquids  united, 
yield,  when  mixed  with  watcr^  a  considerable  quantity  of  oil  (150  litres 
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oC  brandy  ^eld  more  than  32  grms.)  In  one  preparation  a  crystalline 
nnotuous  mass  was  obtained.  (Aubergier.)  — .4.  Fusel-oil  obtained  in  the 
first  distillation  from  fermented  grain,  and  still  retaining  a  greenish 
colour  of  oxide  of  copper  after  one  rectification,  is  again  rectified  over 
aqueous  carbonate  of  soda.  The  couanthic  ether  thus  obtained,  still 
contains  an  oil. not  decomposible  by  potash,  which  also  passes  over  in  the 
decomposition  of  cenanthic  ether  by  potash  {vid.  inf.)  ;  it  has  a  very  pene- 
trating odour  like  that  of  PheUandrium  and  a  sharp  taste,  (^or  its  coid- 
position,  vid.  Pogg^  41,'  582.)     (Mulder.) 

Froperties.  Transparent  colourless  oil,  of  sp.  gr.  0*862,  having  & 
strong,  intoxicating,  vinous  odour  and-  a  faint  disagreeable  tsbste.  Boils 
between  225°  and  2^0^  -Vapour- density  9*8.  (Liebig  &  Pelouze.)  — 
Very  mobile  oil,  colourless  at  first,  but  assuming  a  yellowish  tint  when  . 
exposed  to  light ;  has  a  very  penetrating  odour  and  sharp  unpleasant 
taste.  Less  volatile  than  the  volatile  oils.  (Aubergier.)  —  Fusel-oil 
obtained  from  the  lees, of  Jena  wine  is  light  brown,  viscid^  and  deposits 
a  large  quantity  of  stearoptene  at  4^  Sp.  gr.  0*856.  Has  a  somewhat 
unpleasant^  odour  like  that  of  cheese  from  reindeer's  milk,  and  an 
extremely  nauseous  taste,  exciting  violent  irritation  in  the  throat.  Foor 
drops  make  a  sparrow  uneasy,  but  produce  no  further  symptoms. 
(Stickel.)  -^  Fuser-oil  from  the  lees  of  Austrian  wine  has  a  penetrating 
ethereal,  vinous  odour  and  a  mild  vinous  taste ;  a  few  drops  of  it  impart 
to  pure  alcohol  the  odour  and  taste  of  French  brandy.  It  is  less  volatile 
than  ether,  more  volatDe  than  the  volatile  oils.  (Creutzburg.)  —  CEnan- 
thic  ether  obtained  from  a  distillery  in  Kreuznach  is  yellowish  and 
slightly  acid,  begips  to  boil  at  240°,  and  exhibits  a  constant  boiling  point 
at  246  ,  one-fourth  passing  over  between  246°  and  250°.  This  portion, 
after  being  freed  from  a  Tittle  acid  by  agitation  with  carbonate  of  soda^ 
is  colourless^  and  of  sp.  gr.  0*87  at  15°.  Boiling  point  224°,  with  the 
barometer  at  27"  S''\  Vapour- density £=7  04 2.  It  has  a  pleasant  vinous 
odour,  and  its  taste  is  faint  at  first  but  afiterwards  produces  irritation  id 
tbe  throat. 

18  C  108     ....     72-0        22  C    132  ....     70*97     ....     71*13     ....     70-55 

18  H  18     ....     120        22  H    22  ....     11*83     ....     11-92     ....     11*80 

3  O  24     ....     16-0  4  O    32  ....     17*20     ....     16-95     ....     17-65 

CMRWO*....  150    ....  100-0        C«H2W....  188  ....  10000    ....  100*00    ^  100-00 

Calculation  I  is  aocordiDg  to  Liebig  &  Pelouze ;  II,  according  to  Delffs  (comp. 
page  362).  Calculation  II,  gives  theTapour-densit76*5  and  boiling-point  207**.  The 
formula  I  doubled  corresponds  to  a  yapour-densitj  «=  10'3993.  [L.]  [Accenting  to 
I,  oenanthic  ether  should  be  composed  of  i  vol.  anhydrous  acid  and  \  toL  etiiOT- 
▼apour.  J.  L.] 

Deeompotiticns,  1.  GSnanthio  ether  becomes  yellowish  when  heated 
and  leaves  a  yellowish  residue  by  distillation.  ^Delffs.)  —  When  distilled, 
it  first  passes  over  unaltered,  and  then  yields  a  distillate  having  an 
empyreuniatic  odour;  the  residue  in  the  retort  becomes  more  and  more 
yellow  as  the  distillation  goes  on,  and  at  last  a  very  light  charcoal 
remains.  (Aubergier.)  —  2.  When  kept  for  some  time>  it  turns  brown 
and  acquires  the  power  of  reddening  litmus ;  it  burns  with  a  yellowish 
red  flame  and  leaves  no  residue.  (StiokeL)  —  3.  Boiled  with  potash-ley. 
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it  yields  alcohol  and  oBnantbate  of  potash.  (Liebig  &  Peloaze,  Mulder, 
Delffs.)  —  With  alkalis  it  forms  saponaceous  compounds.  (Anbergier.) 
—  4.  It  is  not  decomposed  by  alkaline  carbonates  or  by  ammonia,  either  , 
in  -ike  form  of  gas  or  of  aqueous  solution.  (Liebig  &  I^louze.)  —  It  does  - 
not  dissolve  in  potash  even  after  long  boiling.  (Stiokel.)  —  5<  Heated 
with  iodine,  it  emits  a  peculiar  vinous  odour.  (Stickel.)  —  With  chlorine 
it  fbrms  hjdrdoblorio  acfd  and  chlorobnantbic  ether.  (Malaguti.) 

(£nanthic  ether  is  insoluble  in  water.  —  It  imparts  to  water  its  taste  ' 
and  smell.  (Aubergier.)  —  With  ainmonia  it  forms  a  liniment.  (Stickel.) 

It  dissolves  very  readily  in  alcohol,  even  if  very  dilute;  also  in  ether. 
(Liebig  &  Pelomey  StickeL) 


When  the  peeb  of  40  ripe  quinces  were  distilled  with  water,  a  watery 
liquid  passed  over  smelling* strongly  of  quinces  and  having  drops  of  oil 
floating  upon  it;  more  of  these  oily  drops  were  obtained  on  distilling  the 
water,  bnt  they  altogether  formed  only  one  large  drop.  This  oil  has  a 
very  strong  odour  of  quinces,  and  when  distilled  with  'potash-ley  till  the 
residue  becomes  inodorous,  yields  an  oil  having  a  similar  odour;  the 
inodorous  potash-solution  is  rendered  milky  by  sulphuric  acid,  and  on 
heating  it^  an  oil  separates  out  which  boils  at  about  lO*',  dissolves  readily  - 
in  potash,  and  is  therefore  probably  osnanthio  acid.  (Wohler^  Ann, 
Fharm.  41,  239.) 


The  so-called  Anhydrous  (Enanthic  Acid. 

LiBBio  &  Pblouzb.    Ann.  Fharm.  19,  246. — Fo^^,  41,  571. — Fharm. 

Cenir.  1837,  24. 
Mhldbe.    Fogg.  41;  583. — /.  pr.  Chem.  12,  265. 

In  the  distillation  of  oenanthic  acid,  water  and  oenanthic  acid  pass 
over  first,  but  at  last  anhydrous  oenanthic  acid,  which  begins  to  boil  at 
260^;  but  the.  boiling  point  rises  gradually  to  294°,  the  liquid  at  the 
same  time  hecoming  coloured.  After  fusion  it  solidifies  at  31  .  Inodo- 
rous and  tasteless.  Reddens  litmus.  (Liebig  <k  Pelouze.)  According  to 
Mulder,  this  compound  is  left  when  an  alcoholic  solution  of  (snanthic  acid 
is  left  to  evaporate  slowly  (p.  459). 

i'*?''^*        Mulder. 

14  C    84    ....    74-33     73-63    ....    73-22 

13  H    13    ....     11-50 12-19    .,-     11-73 

2  0    .: r. 16     ....     1417     14-18     ....     15-05 

—  -      -        ■  ■ 

QMixiaQS 113      ...  10000    10000     ....  10000 

'  It  absorbs  1  At.  ammoniacal  gas.     (Mulder,  Pelouze,  N,  Ann.  Chim. 
Fhy$.  13,  259.) 
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Chloroenanthic  Acid. 

Malaquti.    Ann.  Chim^  Fhys,  70,  303. — J.  pr.  Chem.  IS,  47. — Pkarm. 
Centr.  1839,  580. 

When  chlorosnanthio  ether  is  left  in  conta4}t  with  potash^ey,  till  it  is 
completely  decomposed,  then  mixed  with  an  acid,  chlorcenanthic  aciii 
falls  to  the  bottom  in  oily,  slightly  colonred  drops.  This  oily  liquid  is 
saturated  with  carbonate  of  soda^  the  solution  treated  with  animal 
charcoal,  and  precipitated  by  an  acid,  and  the  chloroenanthio  acid  thus 
separated  is  washed  with  boiling  water  and  dried  in  racno  orer  oil  of 
vitriol. 

Colourless,  very  fluid,  inodorous;  has  a  disagreeable  taste  and  reddens 
litmus. 


11  r 

....    84*0 

•...    43-98 
....      6-28 
....    37-17 
....     12«57 

Malagttti. 
43-49 

19  TT 

....    12-0 

.......      6-43 

....    70-8 
....     24-0 

36-15 

13-93 

C"fl»ClK)»  .... 

....  190-8 

....  100-00 

100-00 

From  this  compositioQ  it  U  imposrible  to  dedace  any  fonnula  in  aooordanoe  with 
Ddffs'i  Tiew  of  oenanthic  acid ;  C^^H^^d'O^  requires  47*58  p.  c.  C  and  31*27  p.  c.  Q, 
and  C»Hi«ClK)«  requires  41*30  p.  c.  C  and  4076  p.c.  CL  [L.] 

The  acid  decomposes  below  the  boiling  point 

It  combines  with  alkalis  and  heavy  metallic  oxides.  The  silrer  and 
copper  salts  decompose  when  washed  with  water. 


Chloroenanthic  Ether. 

Halaouti.    (1839.)    Ann.  Chim.  Phys.  70,  868.--J'. pr.  Chem.  IB,  47. 
— Ann^  Fkarm.  32,  35.—Fharm.  Centr.  IBB9,  5B0. 

Bther  mnanihique  ekhruri. 

CEnanthic  ether  in  contact  with  chlorine  gas  becomes  heated,  gives 
off  a  large  quantity  of  hydrochloric  acid  and  turns  yellow.  When  the 
liquid,  after  continued  action;  has  regained  its  former  temperature,  it  is 
decolorised  by  gentle  heating,  washed  with  potash-ley  and  then  with 
water,  and  dried  in  vacuo  over  oil  of  vitriol. 

Colourless  syrup  of  sp.  gr.  1*2912  at  IB' 5°,  having  a  pleasant  odour 
and  a  disagreeable  bitter  taste.     Not  volatile. 

I.  II.                                    MalagntL 

18  C  M....  108-0  ....  87-50        22  C  36'82  ....    36-73 

14  H. 1 14-0  ....  4-66         17  H 4-74  ....       5-30 

4  CI 141-6  ....  49-30          6Ci 49-61  ....     48-56 

3  O 240  ....  8-34          4  O 8-93  ....       9-41 

C»H"CIH)»  ....  287-6    ....  10000        C»H>7Cl*0<  ....  100-00    ....  100-00 

Aocordinic  to  Mala«uti*8  calculation  I,  chloroenanthic  ether  »  cmK:i*0,C"H»ClS0' 
[or  perhaps  2C<H*CFO,0<*H«C1<0«].  Calculation  I  corresponds  to  Delfls's  view  of 
oeninthio  acid. 


CIILORIDS  OF  (I^NANTHTLENE.  4>l 

ChlorcBiianthio  ether  blackens  at  a  stroDff  heat  and  ffiyes  off  hydro- 
chloric  acid  gas,  a  heterogeneous  liquid  then  distilling  oyer,  whose  boiling 
point  rises  as  the  distillation  goes  on ;  in  the  retort  there  remains  a  very 
acid  pitch-like  mass.  The  ether  is  slowly  decomposed  by  potash-ley,  but 
completely  after  some  days;  the  liquid  contains  hydroohlorate  and  acetate 
of  potash  and  acids  separate  <euanthic  acid  from  it. 

It  dissolves  in  15  or  16  pts.  of  alcohol  at  40^ 


T.  Chloride  of  CBnanthylene.  *  C"H",CP 

LiMPBiCHT.    Ann.  Pharm.  lOB,  80. 

FamuUion.  By  the  action  of  pontachloride  of  phosphorus  on  OBuan- 
thol. 

Freparation,  When  1  At.  csnanthol  is  gradually  aUowed  to  flow 
into  1  At.  pontachloride  of  phosphorus  contained  in  a  tubulated  retort, 

freat  heat  is  evolved,  and  a  portion  of  the  resalting  chlorophosphoric  acid 
istils  over  immediately.  As  soon  as  the  decomposition  of  the  ponta- 
chloride is  complete,  the  liquid  is  subjected  to  fractional  distillation,  the 
portion  which  boils  above  150^  being  collected  apart  as  long  as  it  passes 
over  colourless;  in  the  retort  there  remains  a  small  quantity  of  a  brown 
thick  liquid.  The  last  distillate  is  washed  with  water  to  remove  adher- 
ing  chlorophosphoric  acid;  and  the  oil  which  floats  on  the  water  is 
shaken  up  with  bisulphite  of  soda  to  remove  undecomposed  osnanthol, 
then  dried  with  chloride  of  calcium  and  rectified,  the  portion  which  boils 
between  1 80^  and  200''  being  collected  apart ;  on  again  rectifying  this 
portion^  pnro  chloride  of  conanthylene  passes  over  at  187^* 

Properiiea.  Transparent,  colourless,  mobile  liquid,  lighter  than  water, 
having  a  not  unpleasant  odour,  like  that  of  (enanthol.  It  boils  at  191^ 
(The  boiling  point  read  off  was  187',  but  a  correction  of  4°  is  made  for  tbe  oolamn  of 
mercury  not  immersed  in  the  liquid.) 

Limpricbt. 


14  C  

84*0 

....       49  4        .... 

....     48*85 

14  H  

1 1-0 

8*0 

2  CI 

70-8 

....    42'5 

C"H"CP    168-8    ....  1000    98-90 

The  compound  gently  heated  with  sodium  is  decomposed  with  violence, 
yielding  oenanthylene  and  chloride  of  sodium.  —  Boiled  for  some  time 
with  ethvlate  of  sodium  or  alcoholic  solution  of  potash,  it  is  resolved  into 
hydrochloric  acid,  chloroenantbylene  C^'H^Cl,  and  a  hydrocarbon,  pro* 
bably  C"H": 

C"HMCP  -  2HC1  -  C"H», 

It  is  not  perceptibly  decomposed  by  acetate  of  silver,  even  when  con* 
tinuously  boiled  with  it  or  h(  ated  to  250''  in  sealed  tabes.  (Limpricht)  IT 
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Anhydrous  (Enanthylic  Acid. 

C»*H"0»  =  C"H»0,0». 

Chiozza  k  Malerba.    (1854.)    Awn.  Pharm.  91,  102. — J,  pr. 
64,  Z2.—Pharm.  Centr,  1854,  739. 

t 
(BnantkyHc  ^Anhydride;  (EnaiUhyiie  <B$umihylai€. 

Preparalicm.  By  mixing  6  At.  of  perfectly  dry  (Bnantfiylaie  of 
potash  with  1  At.  ohlorophosphoric  acid.  The  action  begins  spontanBously, 
giving  rise  to  evolution  of  heat,  and  it  is  merely  necessary  to  heat  the 
mixture  slightly  just  at  the  last.  In  other  respects  the  process  is  con- 
ducted as  in  the  preparation  of  anhydrous  benzoic  acid  (p.  94).  CElnan- 
thylate  of  baryta  is  not  so  easily  attacked  as  the  potash-salt. 

Properties,  Colourless  oil,  of  sp.  gr.  0*91  at  14"^.  At  ordinary 
temperatures,  it  has  a  faint  odour  somewhat  like  that  of  anhydrous 
caprylic  acid ;  when  heated  it  gives  off  an  aromatic  odour;  if  kept  in 
badly  closed  vessels,  it  smells  rancid. 

Malerbs. 
14  C 
13  H 
30, 


••*•••■•••••  ■••• 


84    ....     69*42    .... 

....     69-20 

13     ....     10-74     .... 

....     10-51 

3Sv      •...       lit  o4      .... 

....     20-29 

C"H»0»  121     ....  100-00     10000 

With   alkalis,  it  behaves  like  other    anhydrides.      With    canstio 
ammonia  it  forms  cenanthylamide. 


Benzoic  (Enanthylate. 

Chiozza  &  Malebba.    loc.  eit 

Produced  by  the  action  of  chloride  of  benzoyl  on  (snanthylate  of 
potash. 

Colourless  oil  of  sp.  spr.  1*043.  Smells  like  (enanthylic  anhydride. 
When  recently  prepared,  it  has  no  action  on  litmos  paper. 

Malerba., 

28  C  168    ....     71*79     71-85 

Is  n  ..M. ....•....••     lo     ....       7*69 7*0o 

6  O 48     ....     20-52     20-57 

C»H«0«  234     ....  100*00    100-00 

In  contact  with  the  air,  it  qoickly  becomes  filled  with  crystals  of 
benzoic  acid. 
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Oxygen-nucleus  (?*H^'0*. 

Pimelic  Acid. 

(P*H»0«  =  0"H"0*,0«. 

Laurent.    (1887.)    Ann.  Chint,  Phys,  66, 163,-^ J.  pr,  Chem,  27,  Sid. 

'-'Fharm.  Centr.  1838,  280. 
Bromeis.     Ann.  Phamt-  85,  104. — Pharm.  Centr.  1840,  615. 
Radcliff.     Ann.  Pharm.  48,  353. — Pharm.  Centr.  1842,  907. 
Grrhardt.    Hev.  ecient.  19,  18. 

Sacc.     Ann.  Pharm.  51,  221. — Pharm.Centr.  1844,  876. 
Marsh.    Ann.  Pharm.  104,  121. 

■ 

Pimelinie  acid,  Pimelitudure. 

Foi'mation.  By  tbe  action  of  nitrio  acid  on  caprylio  alcohol  (Bouia), 
oleic  acid,  linseed-oil,  wax  or  spermaceti.  —  Also,  according  to  Saco, 
when  a  mixtnre  of  pure  saccinic  acid  and  excess  of  suberl's  acid  is  heated 
with  nitric  acid  [)  L.] 

2C»HH>'  +  C"HMO»  +  20  -  2C"H»0»  +  4C0«  +  2H0. 

Preparation.  1.  The  hard  crystalline  grains  of  pimelic  acid  con- 
taminated with  suberic  acid  which  are  obtained  in  the  preparation  of 
lipic  acid  (x,  434),  are  freed  from  adhering  suberic  acid  by  elutriation 
with  water  and  washing  with  cold  alcohol,  and  recrystallised  from  boiling 
water.  (Laurent.)  —  According  to  Bromeis,  pimelic  acid  occurs,  not  so 
much  in  the  acid  mother-liquor  of  suberic  acid  prepared  by  Laurent's 
method,  as  in  the  wash-water;  and  crystallises  therefrom  by  slow  evapo- 
ration. It  is  purified  by  repeated  crystallisation  from  boiliag  water.  — 
Marsh  separates  the  suberic  acid  as  completely  as  possible  by  repeated 
crystallisation ;  concentrates  the  mother-liquor  yery  strongly ;  presses 
the  separated  mixture  of  acids  between  bibulous  paper ;  dissolyes  them 
•in  water ;  mixes  the  warm  solution  with  a  quantity  of  strong  aqueous 
carbonate  of  soda  sufficieut  to  impart  a  slight  alkaline  reactiou  ;  treats 
the  concentrated  liquid  with  chloride  of  barium  as  long  as  suberate  of 
baryta  is  thereby  precipitated  ;  and  mixes  the  liquid  decanted  from  the 
precipitate  after  cooling  with  a  warm  concentrated  soltition  of  sulphate 
of  copper.  The  precipitation  mutt  noc  be  performed  at  too  high  a  temperature^ 
otherwise  the  pimelate  of  copper  as  It  separates,  will  partially  fuse  and  cake  together. 
The  light  blue  precipitate  of  pimelate  of  copper  is  suspended  in  water 
and  decomposed  with  sulphuretted  hydrogen,  and  the  liquid  is  eyaporated 
to  the  crystallising  point,  the  first  portions,  which  possibly  still  contain  a 
little  suberic  acid,  being  set  aside,  and  the  last  portions  beins^  regarded  as 
pure  pimelic  acid.  —  Sacc,  in  preparing  suberic  acid  by  the  oxidation  of 
linseed-oil  with  nitric  acid,  obtaiued  from  tbe  mother-liquor  containing 
nitric  acid  which  was  left  after  the  first  crystallisation  of  suberic  acid,  — 

.  £rst,  fresh  .quantities  of  suberic  acid,  and  then  larger  granules  or  hard 
yellowish  plates  of  pimelic  acid,  which  were  purified  by  distillation.  ^- 
2.  When  1  pt.  of  wax  is  boiled  with  2  pts.  of  nitric  acid  till  the  whole 

/is  didsolyed,  granules  of  pimelic  acid  separate  first  a«  the  liquid  cools. 
(Gerhardt.)  —  i3.  Radcliffe  digested  i^rmaceii  with  moderately  strong 
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nitric  acid  till  the  whole  was  dissoWed  ;  the  solation  when  eraporftted 
and  left  to  cool,  yielded,  besides  Baccinic  acid,  white  granules  of  pimelio 
aoid.  If  the  digestion  be  continued,  the  pimelic  acid  ^minishes  in 
quantity  and  the  succinic  acid  increases,  so  that  it  is  only  the  mother- 
liqnor  of  the  succinic  acid  that  then  yields  pimelic  acid.  —  In  another 
experiment,  Radcliff  obtained  an  acid  which  separated  in  transparent 
crystals,  arranged  in  groups  like  cauliflower-heaos ;  this  acid  dissolred 
readily  in  water  and  exhibited  the  composition  of  adipio  acid. — 
4.  When  a  mixture  of  succinic  and  excess  of  suberic  acid  is  boiled  with 
strong  nitric  acid,  and  the  excess  of  suberic  acid  is  removed  by  evapo- 
ration and  cooling,  the  mother-liquor  yields  very  beautiful  pimelic  aiud 
without  any  trace  of  succinic  or  suoeric  acid.  (Sacc.)     [9  L.J 

Fropei'ties.  White  granules  of  the  size  of  pins'  heads  and  composed 
of  small  crystals.  (Laurent.)  Needle-shaped  crystals  grouped  in  bard, 
warty,  stellate  masses.  (Marsh.)  Has  no  smell,  but  a  sour  taster 
(Laurent.)  Tastes  sour,  somewhat  like  tartaric  acid.  (Marsh.)  Melta 
at  IW  (Laurent);  at  134°  (after  drying  at  lOO"").  (Bromeis.)  When 
perfectly  dry,  it  softens  at  112^  and  melts  at  114°  or  115°  (a  specimen 
imperfectly  dried  melted  at  90°),  and  solidifies  on  coolings  into  a  brittle 
mass  of  needle-shaped  cr3'^8tals.  (Marsh.)  Distils  without  decomposition 
at  a  high  temperature.  (Laurent.)  Boils  at  a  high  temperature  apparently 
between  SdO""  and  235°,  turning  sH? htly  brown,  and  distilling  in  the  form  of 
a  transparent  oil  which  forms  needle-shaped  crystals  on  cooling,    (Marsh .) 

At  100*.  Laurent.        BromeU.        Radcliff.      Gerhardt 

14  C 84     ....     52-50     5178     ....     5175     ....     51-08     ....     52-0 

12  H    12     ....      7-50.   7-55    ....      7*55    ....       7-52    ....       7*8 

8  0    64     ....     40-00    40-67     ....     40*70     ....     41-40     ...     402 


C"H»20»....  160    ....  100*00    ........  10000    ....  100-00    ....  100-00     ....  100-0 

Decompotiiiimt,  When  fused  with  hydrate  of  potash,  it  gives  off  a 
large  quantity  of  water,  and  at  a  stronger  heat,  hydrogen  gas  :  tbe 
residue  turns  yellow,  contains  oxalic  acid,  and  when  distilled  with  sul- 
phuric acid,  yields  a  volatile  acid  having  the  odour  of  valerianic  acid, 
and  forming  a  silver-salt  which  blackens  quickly  when  exposed  to  li;;ht 
(Gerhardt) : 

C"H»08  +  4H0  -  C<HK)«  +  C»H»0«  +  4H. 

ComhinatioiM.  Pimelic  acid  dissolves  in  35  pts.  of  water  at  18°,  very 
easily  in  boiling  water,  (Laurent.)  It  is  more  soluble  in  water  than 
suberic  aoid.   (Bromeis.)   It  dissolves  in  heated  oil  of  vitriol.   (Laurent.) 

Pimdata.  —  The  acid  is  bibasic  Only  its  neutral  salts,  C'^H'^'MH)*, 
are  known..  Nevertheless,  a  solution  of  pimelic  aoid  boiled  with  the 
recently  precipitated  carbonates  of  baryta,  strontia,  lime  or  magnesia, 
even  for  a  considerable  time,  does  not  dissolve  a  sufficient  quantity  of  the 
bases  to  form  neutral  salts. 

^  PimelaU  of  Ammonia  dissolved  in  water  gives  off  ammonia  when 
boiled,  and  when  left  to  itself  for  some  time,  especially  in  a  warm  place. 
(Marsh.) 

Pmelate  of  Baryta.  —  Obtained  by  boiling  the  aqueous  aoid  witii 
carbonate  of  baryta.     (Laurent.)  ^ 


PIMELATB  OF  ETHTL.  4ft5 

Laarent. 

2BaO    ........ 153-2     ....    51 -89     ........     51-07 

CMH">0« 1420    ....     48-61 

CIPk^B^H)' 295-2    ....  100-00 

The  acid  neutralised  with  ammonia  does  not  precipitate  the  salts  of 
haryta,itrontui,lime  or  maffnesia  (Lament,  Bromeis,  Marsh),  or  mangancus 
oxide  or  «t9i«-oxide.  (Laarent,  Bromeis.)  —  With  zino-salts  it  forms  a 
white  balky  precipitate,  which,  if  salpharic  acid  is  present,  appears  only 
when  the  liquid  is  heated.  (Marsh.)  —  With  ^eui-salts  a  white  preci- 
pitate (Laorent),  apparently  insoluble  in  water  and  alcohol.  (Marsh.) 
with  ferric  salts  a  light  red  precipitate.  With  mercuric  chloride  a 
white  precipitate.    (Laurent) 

PimelaU  \pf  Ooppei\  —  The  ammonia-salt  forms  with  cupric  salts  a 
green  precipitate  (Laurent);  a  blue  precipitate  insoluble  in  water  and 
alcohol.  With  acetate  of  copper  howerer  no  precipitate  ii  formed,  the  mixture  of 
the  two  falti  leanng  only  a  syrupy  mass  when  evaporated.     (Marsh.) 

Marsh. 

2CttO 79*6    ....    35-86    35-2    ....    34-25 

CMH'OQg 142-0    ....     64-14 

C>*H»Cu»0«  221-6 

Pimelate  of  Silver.  —  The  neutral  ammonia-salt  forms  a  white  preci- 
pitate with  nitrate  of  silver. 

Bromeis.      Raddiff.         Marsh. 

14  C  84  ....  22-46  22-19  ....  28-37 

10  H 10  ....  2-67  ...  2-64  ....  2-89 

2  AgO 232  ....  6204  62-19  ....  6000    ....     61-15 

6  O  48  ....  12-83  12-92  ....  13*74 

C"H»»Ag»0» 374     ....  100-00    100-00     ....  100-00 

Pimelic  acid  dissolves  readily  in  warm  alc(^l  and  ether. 


%  Pimelate  of  Ethyl. 

Marsh.    Ann.  Pharm.  104^  125. 

Obtained  by  the  repeated  action  of  hydrochloric  acid  on  an  alcoholic 
Bolntion  of  pimelic  acid.  The  portion  which  is  volatile  below  100*  is 
distilled  off;  the  residue  neutralised  with  carbonate  of  soda;  and  the  dark 
red  oil  thereby  separated  —  the  quantity  of  which  increases  on  further 
addition  of  water  —  is  dehydrated  by  means  of  chloride  of  calcium.^ 
The  liquid  thus  obtained  has  an  agreeable  fruity  odour  and  the  following 
composition  : 
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22  C 

20  H 

....  132 
....     20 
....     64 

....    61-11     ..., 

....              if    ^v         «•• 

....     29-64     ... 

Manh. 

61-44 

9-76 

28-80 

C«H»08  ..., 

....  216 

....  10000     ... 

10000 

It  begins  to  boil  at  185%  but  tbe  boiling  point  gradually  rises,  cbar* 
coal  separates,  and  a  liquid  passes  over  which  effervesces  with  carbonate 
of  soda,  and  appears  to  be  Ethylopimelio  acid,  C^H*0,HO,C"H^W.  Its 
composition  is : 

Dried  over  chloride  qfcalcium*  M&rsh. 

18  C  144     ....     57-44     5703 

16  H 16    ....       8-50     910 

8  0 64     ....     34-06     3387 


CWHWQS  324     ....  10000     10000 

PimdaU  of  Methyl,  —  2C*HK),C"H*W,  is  prepared  in  a  similar 
manner  to  the  ethyl-compoand,  and  undergoes  the  same  kind  of  decompo* 
sition  when  boiled. 


f .  Pimelate  of  Amyl. 

^lARsn.    Ann.  Pharm.  104, 124. 

Hydrochloric  acid  gas  is  passed  into  a  solution  of  pimelio  acid  in  amylio 
alcohol;  the  portion  which  boils  below  130%  distilled  off;  the  residue 
mixed  with  a  fresh  portion  of  amylio  alcohol;  hydrochloric  acid  again 
passed  into  the  liquid;  and  the  portion  volatile  below  130^  again  distilled 
off.  The  dark  red  residue  begins  to  boil  at  260%  but  the  boiling  point 
soon  rises  to  280%  and  a  darf  red  oily  liquid  passes  over.  Lastly,  this 
liquid,  together  with  that  which  is  extracted  by  alcohol  from  the 
blackened  residue  in  tbe  retort,  is  rectified,  the  portion  which  distils  below 
150^  being  rejected,  and  that  obtained  between  170°  and  200%  collected 
apart. 

Dark  red  somewhat  oily  liquid,  having  a  penetrating  but  not 
unpleasant  odour. 

Marsb. 

34  C 204     ....     CR-00    67*64 

32  H 32     ....     10-67     10-90 

8  0 64     ....     21-33     21-46 

C»»H»=0^  300    ....  100-00    100-00 

Insoluble  in  water,  soluble  in  alcohol  and  eiher,   H 
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«  « 


Oxygm-nudeua  C"H*^0*. 

Terebilic  Acid. 
C"H»^0*  =  C»H"0*,0*. 

Bromeis.     (1841.)     Ann,  Pharm.  37,  297. — Pharm.  Centv.  1841,  399. 
Rabourdin.     N.  J.  Pharm,  6,  185. — Pharm.  Centr.  1845,  213. 
Caillot.     rinst,  1849,  353.— iV.  Phil,  Mag,  36,  67. 

Terebie  acid,   TerebiUdure,   Terebinsaure,  Terpenihinsdure  (Bromeis).  Acide 
iSribique,  Acide  Ur€bitique  (Rabourdin). 

Pbrmaiion,  By  the  action  of  strong  nitric  acid  on  oil  of  turpentine 
or  colophoninm. 

Preparation.  When  oil  of  turpentine  or  colophoninm  is  boiled  with 
nitric  acid,  a  violent  action  takes  place.  When  oil  of  turpentine  is  used, 
the  mixture  is  thrown  out  of  the  vessel;  colophoninm  acts  more  quietly, 
and  after  a  few  days,  the  whole  dissolves,  forming  a  clear  liquid,  which 
when  mixed  with  water  becomes  turbid  and  deposits  resin.  After 
evaporating  to  dryness,  and  treating  the  residue  with  water,  nothing 
remains  but  a  small  quantity  of  resin;  and  the  acid  solution,  which  is 
almost  free  from  nitric  acid  yields  by  evaporation  a  yellowish  syrup 
which,  if  left  for  some  time  in  the  cold,  deposits  crystals  of  terebilic  acid; 
they  may  be  washed  with  water  and  dried  between  paper.  (Bromeis.) 
—  When  a  small  quantity  of  oil  of  turpentine  (obtained  from  Pinns 
maritima),  is  heated  with  commercial  nitric  acid,  a  very  violent  action 
takes  place  at  60^;  and  if  more  oil  of  turpentine  be  added  in  successive 
portions,  the  nitric  acid  being  however  kept  in  excess,  and  the  liquid 
being  ultimately  boiled,  till  the  resin  which  separates  at  first  is  com- 
pletely dissolved,  a  safiron-coloured  resin  is  precipitated  on  addition  of 
water,  and  the  liquid  after  being  evaporated  to  a  syrup,  yields  crystals 
of  oxalic  acid.  The  mother-liquor  diluted  with  water  in  order  to  preci* 
pitate  a  small  remaining  quantity  of  resin,  and  then  again  evaporated  to 
a  syrup,  yields  terebilic  acid  in  a  lew  days  in  the  form  of  a  granular 
mass;  (if  no  such  product  is  obtained,  the  syrup  must  be  mixed  with  an 
equal  volume  of  nitric  acid  and  evaporated  over  the  water-bath  to  its 
former  bulk).  The  granular  crystals  are  washed  with  cold  water  and 
recrystallised  twice  or  three  times.     (Rabourdin.) 

Properties,  Four-sided  prisms  'with  oblique  terminal  faces,  and 
having  a  strong  lustre  on  tbo  lateral  faces.  (Bromeis.)  Crystallises 
from  the  alcoholic  solution  by  spontaneous  evaporation  in  transparent 
colourless  rectangular  prisms  and  acute  or  wedge-shaped  octohedrons;  from 
the  aqueous  solution,  on  cooling,  in  small  crystals  united  in  groups  like 
cauliflower-beails.  (Rabourdin.)  Melts  with  some  difficulty  (Bromeis); 
at  200",  without  loss  of  weight  (Rabourdin);  fumes  sliglitl y  when  strongly 
heated,  but  doe^J  not  sublime.  (Bromeis,  Rabourdin.)  Its  taste  is  purely 
acid.  •  (Rabourdin.) 
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Ai  100^.  Bromds.    Raboardin. 

14  C 84    ...,    53-16    53-20    ....    53*03 

10  H 10    ....      6*33     6-76    ....      643 

8  0 64     ....     40-61     40-04     ....     40-54 

C^W»C^  .«.  158    ...  100-00    100-00    ..«  10000 


The  behftvioiir  nader  the  laflneace  of  heat  makes  it  doabtAil  whether  the  add 
examined  by  Bromeis  was  ^  same  as  that  examined  by  Rabonrdin, 

Decompontions.    1.  The  acid  when  hcaied,  decoinposea  with  alight 
ntamesoonce.     (Bromeis.)    When  heat-ed  to  the  boiling  pointy  it  rires  off 
arbonio  aoid  and  yields  a  distillate  of  pyroterebiUc  acid,  without  leaving 
any  residue  in  the  retort.     (Rabonrdin.) 

2.  It  is  not  altered  by  boiling  with  nitric  acid,  but  oil  of  ritriol 
blackens  it.     (Rabonrdin.^ 

3.  According  to  Caillot's  researches,  which  are  known  only  in 
abstract,  terebilic  acid,  in  presence  of  excess  of  bases,  takes  up  2  or  3  At. 
water  and  forms  two  new  acids;  with  lime,  cnpric  oxide,  lead-oxide  and 
silver-oxide,  diaierebatei  are  formed,  =  C"H***0',2M0;  with  potash, 
soda,  baryta,  strontia,  magnesia  and  magnanous  oxide,  metaUrd>ate9  = 
C*^H"H^2M0.  When  hydrated  oxide  of  lead  is  dissolved  in  terebilic 
acid  or  terebilate  of  lead  (obtained  by  dissolving  carbonate  of  lead  in 
the  aqu eons  acid)  the  salt  C^'K^OV^l'bO  is  formed,  which  dissolves  in 
water  in  all  proportions  and  when  boiled  yields  C^*HH)^7PbO. 

Combinaiiotu,    Terebilic  acid  dissolves  sparingly  in  cold  water,  but  is 
much  more  soluble  in  boiling  water.     (Rabonrdin.) 

The  TerthilaUs  are  soluble  in  water,  the  ferric  salt  only  bein^  difficult 
to  dissolve;  the  terebilates  of  the  alkalis  and  earths  dissolve  very  easily 
and  crystallise  with  difficulty.  (Rabonrdin.)  The  ammoniaoal  solution 
does  not  precipitate  a  solution  of  chloride  of  calcium,  acetate  of  lead  or 
nitrate  of  silver.     (Bromeis.) 

TerehiUUe  of  Lead.  —  a.  Basic.  — The  aqueous  solution  of  h  dissolves 
a  large  quantity  of  oxide  of  lead,  forming  a  basic  salt  which  crystallises 
with  difficulty.     The  aqneons  solution  does  not  precipitate  hasie  acetate  of  lead. 

6.  Neutral,  —  When  oxide  of  lead  is  dissolved  in  the  aqueous  acid  in 
such  quantity  as  to  leave  the  liquid  still  acid,  and  the  solution  is  then 
evaporated  to  a  syrup  at  a  gentle  heat,  white  crusts  form  on  cooling, 
consisting  of  crystals  aggregated  in  cauliflower-like  groups.  Dissolves 
readily  in  water.     (Rabonrdin.) 

Ferric  salts  are  precipitated  by  alkaline  terebilates;  in  dilute  solutions 
a  blood-red  colour  is  produced.     (Rabonrdin.) 

TerthUaU  of  Silver,  —  A  strong  aqueous  solution  of  nitrate  of  silver 
Is  precipitated  by  an  alkaline  terebilate  in  slight  excess;  and  the  preci- 
pitate is  washed  with  a  little  cold  water,  pressed  between  paper  and 
dried  by  heat  in  a  dark  place.  Four-sided  needles  having  a  strong 
lustre.  Tt  blackens  when  exposed  to  light,  especially  if  moist 
(Rabourdin.)  Bromeis,  by  mixing  terebilate  of  ammonia  with  a  slight 
excess  of  nitrate  of  silver  and  evaporating,  obtained, as  the  liquid  cooled, 
needles  grouped  in  tufts  and  having  a  fine  silky  lustre;  they  decom- 
posed at  a  rather  high  temperature,  and  when  slowly  heated,  left  silver 
in  the  form  of  the  crystals. 


J 
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Ai  100".  Raboardin.      Bromeii« 

14  C 81  ....  3W0    31-61 

9H    9  ....  3-40    3-44 

AgO 116  ....  43-77  43-89  ....  44*22 

7  0 56  ....  21-13  21-06 

C"H»Ag08  .,  266    ....  100-00    lOO'OO 

Tcrebilic  acid  dissolves  very  readily  in  cUcohol  and  in  ether. 

Terdnlate  of  Methyl.  C"H*H)«  =  C>H»0,C"H»0^.  — Oil  having  a 
burning,  but  not  acid  taste.  Cannot  be  distilled  without  decomposition. 
^-  Dissolves  sparingly  in  water.  With  bases  it  forms  salts  having  but 
little  stability.  (Caillot,  L'JnstUvt,  1849,  354.) 

TerehilaU  of  Ethyl.  C"H"0»=  C*H»0,C>*H»0^  —  Oil,  having  a  burn- 
ing but  not  acid  taste.  —  Cannot  be  distilled  without  decomposition.  — 
Sparingly  soluble  in  water.  With  bases,  it  forms  salts  which  have  but 
little  stability  and  are  resolved  by  the  slightest  heat  into  metaterebates, 
alcohol  and  terebate  of  ethyl :  e  g. 

2(C"H«0«,BaO,C«H»0)  +  7H0  =  C"H»0",2BaO  +  C^H«0»  +  C"H'07,C*U*0. 

(Caillot;  see  page.  468). 

Tert^Uate  of  Amyl  C'*H»»0»=C»*H"0,C"H»0'.  — Resembles  the 
ethyl-compound.  (Caillot.) 


Chhrinenucleus  CHJIH". 

T.  ChloroBnanthylene.    C"C1H". 

LiMPRicnT.    Ann.  Fharm.  103,  82. 

Formation. — By  the  action  of  alcoholic  potash  or  ethylate  of  sodium 
on  chloride  of  oenantbylene  (p.  461). 

FreparatioH,  A  very  concentrated  alcoholic  solution  of  potash  is 
distillea  upwards  with  chloride  of  oenantbylene  for  a  considerable  time 
(the  decomposition  of  15  grammes  of  the  chloride  takes  about  a  week); 
—  or  chloride  of  oenantbylene  and  ethylate  of  sodium  are  heated  together 
in  a  sealed  tube  to  250^;  —  the  liquid  obtained  by  either  process  is  diluted 
with  water  which  separates  impure  chloroenanthylene;  and  this  crude 
product  is  dried  by  means  of  chloride  of  calcium  and  then  subjected  to 
fractional  distillation.  It  begins  to  boll  at  100°,  the  boiling  point  slowly 
rising  to  150°,  where  it  remains  constant  for  a  while  and  ultimately  rises 
to  190^.  The  liquid  which  passes  over  below  100°  is  a  hydrocarbon 
(v,'d.  inf.);  that  which  distils  at  152°  is  chloroenanthyleue,  and  above 
that  temperature  the  product  consists  chiefly  of  undecoitaposed  chloride 
of  oenantbylene.  The  complete  separation  of  these  liquids  can  be  eflected 
only  by  repeated  rectification. 

PropeHiei.  Liquid  resembling  chloride  of  oenantbylene  and  having 
a  similar  odour.     Boils  at  155°  (observed  boiling  point  15a*;  correction  3*;. 
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14  C   

84*0 

....     C3-2     . 
....     271     . 

Limpricht. 
63'5 

13  H  

CI 

i:^o 

35-4 

9-7 

2G-8 

C»*CIH«.. 

132-4 

....  1000     . 

100-0 

Sodium  remains  unaltered  in  ohlorcenanthjlene  at  ordinary  tempe: 
tures;  but  on  heating  the  liquid,  a  violent  action  suddenly  takes  place, 
chloride  of  sodium  being  formed  together  with  a  hydrocarbon,  probably 
C^H*^.  —  The  same  hydrocarbon  appears  to  be  produced  by  the  action  of  alcoholic 
potash  on  chloroenanthylene ;  for  the  portion  of  the  liquid  obtained  in  the  prepa- 
ration  of  chloroemanthylene  above  described,  which  boiled  below  100**,  was  foimd  to 
contain  84*14  p.  c.  carbon  and  12*42  hydrogen,  besides  a  certain  quantity  of  chlorine. 
Supposing  now  that  the  deficient  3*4  per  cent,  consisted  of  chlorine,  arising  from  aa 
admixture  of  chloroenanthylene  with  the  hydrocarbon,  and  deducting  from  the  preced- 
ing quantities  of  carbon  and  hydrogen  the  quantities  of  those  elements  corresponding  to 
this  3'4  p.  c  of  chlorine,  there  remains  76*3  C  and  11*2  H,  or  87*5  p.  c  0  and  12*5  H, 
agreeing  very  nearly  with  the  formula  C^^H'^,  whidi  requires  87*2  p.  c.  C  and  12*8  H. 
llie  analysis  of  another  specimen  calculated  in  a  similar  manner  gave  87*7  p.  c  and 
12*3  H.  The  formation  of  this  hydrocarbon  from  chloride  of  oenanthylene  and  froia 
chloroenanthylene  is  represented  by  the  equations:  C^^H^^CP  —  2HC1 »  C^^H^^;  and 
C"H»C1  —  HCl  =  C"H«   (Limpricht.)    %. 


Chloride  of  (EnanthyL 

C^iH»0»  =  C?*C1H»  0*  [=  e*H»0»,Cl]. 

• 

Cahoubs.     Ccmpt  rend.  25,  724. 

Produced  by  distilling  cananthylio  acid  with  pentaohloride  of 
phosphorus. 

It  is  decomposed  by  water  into  hydrochloric  aud  oonanthylic  acids. 

aUoHne-nucUus  C**C1«H". 

TerchloroBnanthol. 

C^*C1»H"0»  =  C"C1»H",0». 
Williamson.    (1847.)    Ann.  Pharm.  61,  44. 

(Enanthol  absorbs  a  larffe  quantity  of  chlorine  gas,  and  is  converted, 
with  formation  of  hydrochloric  acid,  into  a  viscid  oil,  which  is  washed 
with  water  and  freed  from  hydrochloric  acid  by  repeated  solution  in 
alcohol  and  precipitation  by  water.  —  It  has  an  agreeable  odour,  some- 
thing like  that  of  caoutchouc.  It  sinks  in  water,  but  does  not  appear  to 
be  decomposed  by  it,  even  after  long  immersion.  It  cannot  bo  distilled 
without  decomposition. 


Williamson. 

14  C 84  0  ....     38-C2     38-1 

11  H 110  ....  5-06     .......      5-2 

3  CI    106-2  ....  48-96 

2  0 16-0  ....  '73G 

C"H"CIH)« 217-2    ....  100-00 

When  heated,  it  blackens  and  gives  off  hydrochloric  acid. 


THEOBROMINB.  471 


' Amldofjeii-mideus  C'*AdIP'. 

(Enanthylamide. 

C"NH"0»  =  C^*AdH»  0». 

Ghiozza  &  Malbbba.    (1854.)    Ann.  Pharm.  91,  103.—/.  pr.  Chem. 
64,  33. 

CEDanthvHc  aQhydride  forma  with  strong  caastic  ammonia  a  mass  of 
small  crystals  which  majbe  reorystallised  from  boiling  water.  —  Lamiute 
having  a  pearlj  lustre.  Melts  at  95°  and  volatilises  without  decompo- 
sition at  a  higher  temperature. 

Malerba. 

14  C  84    ....     65-12     66-32 

N 14    ....     10-8S 

15  H 15    ....     11-63    11-66 

2  O 16     ....     12-40 

C"NH»0»    ....  129    ....  100-00 


OxyoMo-nualeuM  C**N*H*0*. 

Theobromine. 

C"N*H*0*  =  C"N*H«0*,H«.  1 

WosKRBSXNSKT.     (1841.)     Ann.   Pharm,   41,   125.  —  J.    pr.    Chem. 

23,  394.— PAarm.  Cmlr.  1841,  520. 
Bley.     N.  Br.  Arch.  29,  201,— Pharm,  Cfentr.  1842,  303;  1846,  424. 
Kellbr.    Ann.  Pharm.  92,  71. — J.  pr.  Chem.  64,  190. — Pharm.  Centr. 

64, 190.— Pharm.  Centr.  J  855,  96. 

Sources.  In  cacao-beans  (Woskresensky),  and  in  small  (Quantity  in 
their  husks.  (Bley.) 

Preparation.  Cacao-beans  are  treated  with  water  for  some  time  at 
the  heat  of  the  water-bath ;  the  solution  is  strained  through  linen,  and 
carefully  precipitated  by  neutral  acetate  of  lead  ;  the  precipitate,  which 
is  abundant,  is  separated  by  filtration ;  and  the  filtered  liquid  is  freed  from 
excess  of  lead  by  sulphuretted  hydrogen.  The  filtrate  then  yields  by 
evaporation  a  brown  residue,  which  is  boiled  with  alcohol  and  filtered  at 
the  boiling  heat ;  the  liquid  on  cooling  deposits  a  reddish  white  crystalline 
powder,  which  is  obtained  colourless  by  repeated  orystallisatiqn.  ^Wos* 
kresensky,  Qlasson.)  Keller  heats  the  theobromine  obtained  as  aoore, 
between  two  watch-glasses,  whereby  a  small  quantity  of  charcoal  is 
separated,  and  a  dazzling  white  sublimate  is  formed. 

Properties.  Colourless  crystalline  powder.  Microsdbpie  ciystals 
belonging  to  the  right  prismatic  system :   odP2j  P  in  club-shaped  groups. 
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(Keller.)  Tastes  very  bitter,  bat  the  flaronr  is  very  slowly  developed. 
(Woskresensky,  Giasson.)  Sablimes  without  decomposition  betweeii290^ 
and  295^  (Keller.) 

Woskreieiisky.  Glaiton.        Keller. 


14  C    

84 

56 

8 

32 

....    46*67    ...1 

•  >.•       ol   IX       ...1 
....          4  44       ... 
....       1/-/0      ... 

46-33 

35-38 

4-55 

13*74 

....     4713 
....    31-27 
....      4-60 
....     1700 

....    46-28 

4N   

8  H  

....    30-86 

4  0   

....     18-06 

C"N*HW  .... 

180 

....  100-00    ... 

.....  100-00 

....  100-00 

....  lOO'OO 

DeeamposUums,  1.  With  chlorine  in  presence  of  water,  it  forms 
ainalic  acid  (xi,  438)  and  hydrochlorate  of  methylamine.  (Rochleder  A 
Hlasiwets,  Wien,  Akad,  1850,  1,  266.) —  2.  Heated  with  peroxide  of  lead 
and  dilate  sulphuric  acid,  it  gives  off  carbonic  acid,  the  decomposition 
when  once  begun,  going  on  without  further  application  of  heat;  and  if 
the  right  quantity  of  peroxide  of  lead  be  added  and  the  heating  not  too 
long  continued,  there  is  obtained,  after  separating  the  sulphate  of  lead 
by  filtration,  a  transparent  colourless  liquid,  which  gives  off  ammonia 
when  treated  with  potash,  separates  sulphur  from  sulphuretted  hydrogen, 
colours  the  skin  pufple-red,  and  immediately  turns  blue  when  treated 
with  magnesia.  An  excess  of  magnesia  destroys  this  colour,  which  may 
however  be  restored  by  cautious  addition  of  sulphuric  acid.  The  liquid 
mixed  with  excess  of  magnesia,  becomes  reddish  and  gives  off  ammonia 
during  evaporation  to  dryness;  boiling  alcohol  extracts  from  the  residue 
a  body  which  crystallises  from  the  solution  in  rhombic  prisms,  is  soluble 
in  alcohol,  has  an  acid  reaction,  and  does  not  precipitate  chloride  of 
mercury,  nitrate  of  silver  or  bichloride  of  platinum.  (Giasson.) 

3.  It  dissolves  in  boilin;::  baryta-water  without  evolution  of  ammonia; 
the  solution  on  cooling,  solidifies  iuto  a  white  jelly. 

(7ofnMnations.  Theobromine  is  sparingly  soluble  in  hot  water.  With 
acids  it  forms  salts  which  crystallise  r^mly.  The  neutral  salts  are 
decomposed  by  water  and  yield  basic  salts. 

HydroclUorate  of  7%eo5}t>mtntf.  <— Theobromine  dissolves  readily  in 
concentrated  hydrochloric  acid;  as  the  warm  solution  cools,  the  salt 
eeparates  in  crystals,  which  may  be  dried  over  oil  of  vitriol  and  caustic 
potash.  Qives  off  all  its  hydrochloric  acid  at  100^  Decomposes  with 
water  forming  a  basic  salt.  (Giasson.) 

GlssBon. 

CMN*H«0« 1800    ....    83-17 

CIH    36-4    ....     16-83    16-83 

C>WH'0*,C1H ....  216-4    ....  100-00 

Nitrate  of  Theohromine,'^  A  solution  of  theobromine  in  slightly 
heated  nitric  acid  deposits  the  nitrate  after  a  while,  on  cooling,  in  obliuae 
rhombic  prisms.  The  salt  gives  off  its  acid  at  100^  and  is  readily 
decomposed  by  water. 

Gluson. 

C"N^H«0<,HO 189    ....     77-78 

HO*  54     ....     22-22     ...     22-87 

C"N*H■O^NO•H 243    ....  lOO'OO 
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Nitrate  of  Silver  tmd  Theobromhte,  *->  A  very  dilate  aqneoas  solniion 
of  nitrate  of  theobromine  mixed  with  nitrate  of  aiiyer  forms  after  a  short 
time,  silver-white  needles.  The  double  salt  is  but  sparingly  soluble  in 
water,  and  may  therefore  serre  as  a  test  for  theobromine.  It  does  not 
soflbr  any  perceptible  loss  at  100°,  but  at  a  higher  temperature  it  melts, 
gives  off  red  fumes,  and  after  continued  ignition  in  contact  with  the  air, 
leaTes  a  residue  of  metallic  silver.  (Glasson.) 


14  C 

5  N 

8  H 

9  0 

AgO. 


GlanoD. 

84 

....    2400 

.«•.••>.         mO   /  1 

70 

....    2000 

19-76 

8 

....       2-28 

2*47 

72 

....     20*58 

21-22 

116 

....     3314 

32-84 

C"NWO^NO•  +  AgNO«....  350    ....  100-00    10000 

Chloroplatinate  of  Theobromine.  —  A  mixture  of  theobromine  dis- 
solved in  hydrochloric  acid  with  bichloride  of  platinum,  yields  prisms 
belonging  to  the  oblique  prismatic  system,  and  having  the  faces  Qo  P  an 
OP.  The  salt  effloresces  in  the  air,  and  gives  off  all  its  water  of  crystal- 
lisation  (8*73  p.  c.=4  At.)  at  100^  It  decomposes  at  a  stronger  heatj 
and  when  ignited  in  the  air  leaves  pure  platinum. 

Glauon.        Keller. 

C»<N<H«0*,HCI    216-4     ....    5603 

2  CI 70-8    ....     18-33 

Pt 990    ....     25-64     26-42    ....     25-55 

CMN*H»0<,HC1  +  PtCP   ....  386-2    ....  100-00 

Aqueous  theobromine  forms  with  a  solution  of  corrosive  sublimate, 
a  white  crystalline  precipitate,  sparingly  soluble  in  water  and  alcohol. 
(Woskresensky.) 

Theobromine  is  less  soluble  in  alcohol  and  ether  even  than  in  water. 
It  forms  with  tannic  acid  a  precipitate  soluble  in  excess  of  the  acid,  in 
hot  water  and  in  alcohol. 


PHmary^udem  C"H". 
Oxygenrnudeus  C"H>*0«. 

Boheic  Add. 

C"H»0«  =  C"H»W,0«. 

RocHi.EDEft.    (1847.)    Ann.  Phami.  63,  202.— Pkarm.  Centr.  1848, 25. 

Occurs  in  small  quantity  in  black  te%  together  with  a  large  quantity 
of  quercitannic  acid. 

Preparation.  A  decoction  of  tea  is  precipitated  at  the  boiling  heat 
with  acetate  of  lead  j  the  filtered  liquid  left  to  stand  for  24  hours,  and 
again  filtered  to  separate  a  small  eediment;  the  clear  solution  mixed 
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with  a  quantity  of  ammonia  suffioient  to  neutralise  the  acid  reaction  ; 
the  yellow  precipitate  stirred  up  with  absolute  alcohol,  and  decom- 
posed bj  sulphuretted  hydrojoren;  and  the  filtrate  left  to  evaporate  in 
vacuo  over  oil  of  yitriol.  The  residue  is  dissolved  in  water,  and  tho 
solution  id  left  to  evaporate  in  vacuo,  then  dried  at  100°,  this  treat* 
inent  being  repeated  tliree  times  and  the  residue  finally  left  for  three 
weeks  in  vacuo. 

Propertia.  When  pulverised,  it  is  of  a  pale  yellow  colour^  like 
querci tannic  acid.  Melts  at  100°  into  a  mass  which  draws  out  into 
threads.  It  cakes  together  when  exposed  to  the  air,  even  for  a  few 
minutes,  and  deliquesces  very  quickly.  Colours  ferrio  hydrochlorate 
brown,  without  precipitation. 


14  C    

84 

....     44-21     . 

6-26     . 

....    50*63     . 

Rochleder. 
44-2 

10  H    

10 

96 

5-8 

50-0 

C"H«'0» 

190 

....  10000    . 

1000 

Rochleder  assumes  for  the  hypOtheticBl  anhydrous  acid  the  formnla  (7HH)*. 

DecamposUions.  By  dry  distillation  it  yields  a  light  oharooal,  and  a- 
distillate  which  smells  of  acetic  acid  and  blackens  iron  salts.  The 
aqueous  and  alcoholic  solutions  decompose  when  evaporated  in  contact 
with  the  air. 

Combinations,    The  acid  dissolves  in  water  in  all  proportions. 

Boheaie  of  Baryta.  —  The  lead-salt  suspended  in  alcohol  is  decom- 
posed by  sulphuretted  hydrogen;  the  filtrate  mixed  with  water,  is 
treated  with  baryta-water,  in  sufficient  quantity  to  produce  a  slight 
alkaline  reaction;  and  the  yellow  precipitate  is  washed  out  of  contact 
with  the  air,  with  water  containing  alcohol. 

Rochleder. 

2  BaO 153-2    ....  44*62  44*30 

14  C  84-0     ....  24*48  24*32 

10  H 100  •  ....  2*91  3*08 

12  O  960     ....  27*99  28*30 

C"H8Ba«0>^  +*2Aq....  343*2     ....  lOOOO'   100*00 

Boluate  of  Lead.  —  a.  Btbcuic.  —  The  yellow  precipitate  of  crude 
boheate  of  lead  obtained  in  the  preparation  of  the  acid,  on  neutralis- 
ing the  liquid  with  ammonia,  is  suspended  in  alcohol  and  decom- 
posed by  sulphuretted  hydrogen  ;  the  filtrate  is  freed  from  sul- 
phuretted hydrogen  by  leaving  it  in  vacuo  over  strong  potash-solution, 
then  precipitated  with  alcoholic  acetate  of  lead;  and  the  precipitate  is 
washed  with  alcohol  and  dried  at  100°.    White  with  a  tinge  of  grey. 

Rochleder. 

2  PhO 223*6  ....  5406     6200 

14  C  84*0  ....  20*30     21-33 

10  H  10*0  ....  2*42    2-68 

12  O 96*0  ....  23*22     2399 


C"H8Pb*0»  +  2Aq....  413*6    ....  100*00 100*00- 
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(.  Basic.  —  A  decoction  of  tea  is  precipitated  bj  nentral  acetate  of 
lead;  the  yellow  precipitate  suspended  in  absolute  alcohol  and  decom- 
posed by  sulphuretted  hydrogen;  the  filtrate  evaporated  in  Tacuo  over 
oil  of  vitriol;  the  residue  dissolved  in  water;  and  the  solution  precipi- 
tated by  an  ammoniacal  solution  of  acetate  of  lead. 

Egg-yellow  precipitate. 

Rochleder. 

4  PbO 447-2  ....  72-22     7143 

14  C  84-0  ....  13-56     14-04 

8  H 80  ....  1-29     1-39 

10  O  80-0  ....  12-93     l:S-14 

C"H«Pb20",2PbO   ....  619-2     ....  10000     10000 

In    one    preparation,    Rochleder    obtained    a    salt    having    the    composition 
0MHi6O8,2PbO;  but  he  did  not  succeed  in  preparing  it  a  second  time. 

Boheic  acid  dissolves  in  alcoM  in  all  proportions. 
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Formation  of  Organic  Compounds  from  Inorganic  Jtateriali.  — 
When  a  nuxture  of  bisalphide  of  osrbon  and  salpharetted  or  pUos- 
phurettod  hydrogen  is  passed  over  copper  at  a  dall  red  heat,  hydrogen 
f^  and  marsh  sas  are  obtained,  together  with  a  perceptible  quantity  of 
olefiant  gas  ana  a  trace  of  naphthalin.  A  somewhat  larger  quantity  of 
defiant  gas  may  be  produced  by  the  action  of  a  mixture  of  bisulphide  of 
carbon,  sulphuretted  hydrogen  and  carbonic  oxide  upon  iron. 

Formic  acid  is  produced  by  the  action  of  carbonic  oxide  on  potash 
(x,  490^;  formiate  of  baryta  yields  by  dry  distillation,  marsh-gas,  olefiant 
gas  and  propylene-gas  C*H';  and  the  last  two  hydrocarbons  may  be  con- 
verted into  the  corresponding  alcohols  by  nniting  them  with  sulphuric 
acid  or  with  hydracids  (x,  511,  550).  Moreover,  a  mixture  of  carbonic 
oxide  and  marsh-gas  passed  through  a  tube  heated  to  dull  redness 
yields  a  small  quantity  of  propylene-gas.  Further,  acetic  acid  may  be 
formed  from  alcohol,  which  may  itself  be  produced  from  olefiant  gas;  and 
acetate  of  soda  subjected  to  dry  distillation,  yields  olefiant  gas  (in  small 
quantity)  propylene,  butylene,  and  a  small  quantity  of  amylene.  —  Hence 
and  from  the  known  relations  between  hydrocarbons  and  alcohols,  and 
between  the  alcohols  and  other  organic  compounds,  it  appears  that  a 
large  number  of  organic  compounds  may  now  be  formed  from  inorganic 
materials.     (Berthelot,  Compt,  rend.  4d>  236;  Ann*  Pharm.  100,  122.) 


Pago  258* 

SynAais  of  Meihylic  Alcohol.  —  Marsh-eas  mixed  with  chlorine  and 
exposed  to  sunshine,  yields  chloride  of  methyl  together  with  other  f^ub- 
stitntion  products,  and  chloride  of  methyl  may  be  converted  into 
methyl ic  alcohol  by  processes  to  be  presently  described. 

1.  To  prepare  chloride  of  methyl  in  this  manner,  40  litres  of  chlorine 
are  mixed,  in  bottles  each  holding  a  litre,  with  <0  litres  of  marsh-gas  pre- 
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viously  purified  bypassing  throngh  oil  of  vitriol  and  collected  over  water. 
The  bottles  carefully  closed  are  placed  so  as  to  receive  the  sun's  rays 
reflected  from  a  wall;  and,  as  soon  as  the  colour  of  the  chlorine  is  no  longer 
visible,  they  are  opened  under  a  mercury,  and  pieces  of  hydrate  of 
potash  are  introduced  together  with  a  few  drops  of  water.  The  volume  of 
the  gas  is  thereby  reduced  one-half,  and  the  residual  gas  which  contains 
the  chloride  of  methyl,  together  with  unaltered  marsh-gas  and  sometimes 
hydrogen,  is  agitated  with  glacial  acetic  acid  (250  grm.  to  8  litres  of  the 
residual  gas),  which  absorbs  the  chloride  of  methyl  together  with  other 
gases.  Oa  subsequently  boiling  the  acetic  acid,  the  greater  part  of  the 
absorbed  gas  escapes;  and  the  remaining  portion,  which  may  be  expelled  by 
saturating  the  acid  with  strong  soda-ley,  exhibits,  after  l>eing  fi^ed  from 
vapour  of  acetic  acid  by  contact  with  sticks  of  potash,  the  composition 
and  properties  of  pure  chloride  of  methyl. 

2.  Chloride  of  methyl  may  be  converted  into  methylic  alcohol :  a.  By 
dissolving  it  in  acetic  acid  and  heating  the  solution  to  200°  with  acetate 
of  soda;  acetate  of  methyl  is  then  formed,  from  which  the  alcohol  is  easily 
obtained.  This  method  however  is  not  adapted  for  large  quantities.  — 
h.  By  heating  it  with  aqueous  potash  to  1 00^  for  a  week  : 

(?H»a  +  KO  +  HO  »  (?H«0»  +  KCl. 

2  litres  of  the  gas  thus  treated,  yielded  2  grammes  of  wood-spirit.  — 
c.  By  treating  the  chloride  with  a  mixture  of  oil  of  vitriol  and  mercuric- 
sulphate  or  sulphate  of  silver  at  100°;  methylosnlphate  of  silver  is  then 
formed,  from  which  the  barium-salt  is  easily  obtained,  and  from  this, 
roethyliQ  alcohol,  or  benzoate  or  oxalate  of  methyl  may  be  obtained. 
(Berthelot,  Compt.  rend.  45,  916;  Ann.  Phai-m,  105,  241.) 


Page  271. 


Preparation  pf  Fannie  acid,  —  Oxalic  acid  is  resolved  by  heat  into 
carbonic  acid,  carbonic  oxide  and  water; 

CmW  «  2C02  +  2C0  +  2H0. 

nod,  as  first  observed* by  Gay-Lussac  (vii,  269),  a  small  portion  of  the 
carbonic  oxide  unites  with  water,  producing  formic  acid  C*H*0*.  Now 
Berthelot  has  shown  that  when  this  decomposition  takes  place  in  presence 
of  glycerin,  the  whole  of  the  carbonic  oxide  is  converted  into  formic 
acid.  When  equal  weights  of  commercial  oxalic  acid  and  syrupy 
glycerin  (a  kilogramme  of  each)  and  from  100  to  200  grammes  of  water 
are  gently  heated  (scarcely  above  100°)  in  a  capacious  retort,  a  brisk 
evolution  of  carbonic  acid  soon  begins,  and  after  12  or  15  hours,  the 
whole  of  the  oxalic  acid  is  decomposed,  half  its  carbon  being'given  6ff  in 
the  form  of  carbonic  acid,  while  the  remainder  produces  formic  acid  in  the 
manner  just  mentioned.  A  small  quantity  of  this  formic  acid  distils  over 
with  the  water,  but  the  larger  portion  remains  in  the  retort  together  with 
the  glycerin,  and  may  be  separated  by  distilling  the  residue  with  half  a 
litre  of  water,  and  renewing  the  water  as  it  distils,  till  G  or  7  litres  of 
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liquid  have  passed  over.  The  glycerin  whiob  then  remains  may  be  used 
for  the  conrerBion  of  fresb  quantities  of  oxalic  acid  into  formic  acid.  — 
It  is  important  that  the  oxalic  acid  be  slowly  decomposed;  if  too  much 
beat  is  applied,  the  evolution  of  carbonic  acid  becomes  stronger,  and 
after  this  has  ceased,  the  temperature  rises  to  between  190°  and  200°,  and 
carbonic  oxide  is  given  off,  arising  from  the  decomposition  of  the  formic 
acid  dissolved  in  the  glycerin.  —  Formic  acid  is  almost  completely  re- 
solved into  water  and  carbonic  oxide  gas,  by  heating  it  to  a  temperature 
between  200  and  250°  in  sealed  tubes.  (Bertbelot,  N.  Ann.  Chim,  Phys. 
46,  477;  Ann.  Fharm.  98,  139.) 

Formiate  of  baryta  is  decomposed  by  protochloride  of  sulphur, 
yielding  formic  acid  and  carbonic  oxide  gas,  together  with  cbloride 
of  barium  and  sulphate  of  baryta,  and  separation  of  free  sulphur; 

4C?HBa04  +  3C1S  -  2C=H20<  +  4C0  +  3BaCl  +  BaO,SO»  +  23. 

Concentrated  formic  acid  may  be  prepared  by  mixing  4  At.  of  a  dry 
formiate  with  4  At.  water,  gradually  adding  3  At.  chloride  of  sulphur, 
distilliug  between  110°  and  120°,  and  rectifying  the  distillate  over  a 
small  quantity  of  formiate  of  lead.     (Heintz,  Fogg.  98,  458.) 

Thioformic  acid.  —  CH'S'O*.  —  Produced  in  small  quantity  in  the 
decomposition  of  formiate  of  lead  by  sulphuretted  hydrogen,  at  tempera- 
tures above  100°,  especially  between  200°  and  300^.  Crystallises  in 
needles  from  the  distilled  formic  acid,  and  may  be  -recrystallised  from 
alcohol.  Has  a  slightly  alliaceous  odour,  meiia  at  about  120°,  and 
sublimes  in  small  transparent  crystals  even  at  lower  temperatures.  The 
alcoholic  solution  does  not  change  the  colour  of  litmus. 

Limpricht. 

2C 12  ....  19'3 

2  H 2  ....  3-2 

2  S 32  ....  25-9 

2  0 16  ....  51-6     51-2     ....     62-5 

CH'S^O*   62     ....  100-0 

The  acid  dissolves  in  oil  of  vitriol  at  a  gentle  heat,  giving  off  sulphur- 
ous acid  and  depositing  sulpbur.  Strong  hydrochloric  acid  does  not  act 
upon  it,  even  at  the  boiling  heat.  Nitric  acid  with  the  aid  of  heat 
destroys  it  readily,  forming  sulphuric  acid.  Strong  acetic  acid  dissolves 
it  in  small  quantity  and  deposits  it  unchanged  on  cooling.  Heated  witb 
sulphuric  acid  and  chromate  of  potash,  it  reduces  the  chromic  acid  to 
chromic  oxide;  peroxide  of  lead  is  partially  reduced  in  like  manner. 
Fused  with  hydrate  of  potash,  it  forms  a  reddish  yellow  mass  which, 
when  treated  with  dilute  sulphuric  acid,  gives  off  sulphuretted  hydrogen 
and  an  odour  of  garlic.  Potash-ley  dissolves  but  little  of  it,  even  at  the 
boiling  heat;  and  the  solution  treated  with  acids,  gives  off  traces  of 
sulphuretted  hydrogen.  The  acid  does  not  dissolve  in  sulpbide  of 
ammonium  either  hot  or  cold. 

Tbioformic  acid  is  insoluble  in  water,  and  nearly  insoluble  in  cold 
alcohol  and  ether;  but  dissolves  prelty  readily  in  those  liquids  at  the 
boiling  heat :  part  of  it  volatilises  with  the  alcohol  vapour. 
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The  alooholio  Bolation  is  not  altered  by  sesquiobloride  of  iron;  it 
fonns  with  nentral  acetate  of  lead^  a  yellowish  precipitate  which  tnms 
bbick  when  heated  with  the  liqoid;  with  nitrate  of  sUver^  an  amorphoas 
precipitate,  which  is  white  at  first,  bnt  soon  tnms  black,  and  dissolves 
partially  in  hot  alcohol,  with  separation  of  metallio  silrer  or  sulphide 
of  silver. 


Page  287. 

Action  of  Heat  on  Chloride  of  Methyl.  —  When  chloride  of  methyl 
is  passed  through  a  red-hot  porcelain  tube,  and  the  gaseous  products  of 
decomposition,  after  being  washed  with  a  large  quantity  of  water  to 
absorb  hydrochloric  acid,  and  then  dried  over  chloride  of  calcium,  are 
made  to  pass  into  a  long-necked  vessel  containing  bromine,  thence  into  a 
cooled  receiver,  and  finally  into  solution  of  potash  to  absorb  the  excess 
of  bromine,  the  following  products  are  obtained:  1.  A  considerable 
quantity  of  carbon  is  deposited  in  the  porcelain  tube  together  with  a 
small  quantity  of  a  liquid  having  an  empyreumatic  odour;  crystals  of 
naphthalin  are  deposited  in  the  tube  which  conveys  the  gases  into  the 
wash-bottle.  —  2.  The  bromine,  which  is  not  altered  in  appearance,  yields, 
when  treated  with  very  dilute  potash,  a  liquid  heavier  than  water^ 
insoluble  in  water,  but  soluble  in  alcohol  and  ether;  and  this  liquid, 
by  repeated  distillation  yields  a  liquid  having  an  ethereal  odour,  and 
boiling  a  little  above  150^,  and  a  solid  product  which  melts  at  abont 
40^,  boils  at  220°,  has  an  agreeable  odour,  is  unctuous  to  the  touch 
and  very  permanent.  The  solid  body  yielded  by  analysis  21*64 
p.  c.  carbon  I '6 1  hydrogen,  and  76*68  bromine,  nnmbers  which  do  not 
lead  to  any  simple  formula.  —  The  liquid  boiling  at  150°,  gave,  as  the 
mean  of  two  analyses,  13*44  p.  c.  G,  2*23  H  and  85*1  Br.,  numbers 
agreeing  nearly  with  the  composition  of  bromide  of  ethylene,  C*H*  Br.  — 
It  appears  probable  therefore  that  the  chloride  of  methyl  is  resolved  at 
a  red  heat  into  methylene  C*H',  and  hydrochloric  acid,  bnt  that  the 
methylene,  at  the  moment  of  separation,  doubles  its  molecule  and  becomes 
converted  into  ethylene.  A  portion  of  it  also  undergoes  decomposition^ 
as  shown  by  the  presence  of  naphthalin  and  other  products.  —  3.  The 
gas  collected  after  the  excess  of  bromine  has  been  absorbed  by  tho 
potash,  exhibits  nearly  the  composition  of  methylene,  bnt  really  consists 
of  a  mixture  of  marsh-gas  and  oxide  of  carbon,  the  latter  being  formed 
by  the  action  of  the  red-hot  carbon  in  the  tube  on  carbonic  acid  gas 
given  off  by  the  mixture  which  yields  the  chloride  of  methyl,  and 
possibly  on  a  small  quantity  of  aqueous  vapour.  (A.  Perrot,  N,  Ann. 
Chm.  Phy9.  49,  04.) 
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Page  295. 

Hethylophosphorous  Acid. 

C?H*PO«  =  P(C»H»)H«0«. 

Huao  ScHiFP.    Ann.  Ch.  Fharm.  103,  164, 

Formation,  By  the  action  of  terchlorido  of  phosphoras  on  metbjlio 
alcohol; 

3C»H«0»  +  PC1»  «  C»H*PO«  +  2C?H»Cl  ^h  HCl. 

Preparation.  When  ierchloride  of  phosphorus  is  added  by  drops  to 
wood-spirit,  a  strong  action  takes  place,  the  liquid  becoming  strongly 
heated  and  gradually  assuming  a  red  colour  (arising  probably  from  the 
presence  of  hydrocarbons,  and  scarcely  perceptible  when  pure  methyl io 
alcohol  is  used.)  The  addition  of  the  terchloride  of  phosphorus  is  con- 
tinued as  long  as  any  action  takes  place,  and  the  liquid  is  then  left  in  a 
warm  place  for  several  hours,  to  expel  hydrochloric  acid  and  excess  of 
methylic  alcohol.  The  compound  is  thus  obtained  in  the  form  of  a  nearly 
colourless,  very  acid  syrup,  which  draws  out  into  threads,  and  cannot  be 
made  to  crystallise.  On  attempting  to  concentrate  it  further  by  heat,  it 
is  resolved  into  methylic  alcohol  and  phosphorous  acid. 

The  Methylophosphites,  P(C'H')HMOS  are  obtained  by  treating  the 
corresponding  carbonates  with  the  aqueous  acid.  By  evaporation  at 
ordinary  temperatures  or  at  a  very  gentle  heat,  tliey  are  obtained  as 
amorphous  masses  which  exhibit  crystalline  structure  when  scratched 
with  a  sharp-edged  tool.  When  strongly  heated,  they  give  off  phos- 
phuretted  hydrogen  and  combustible  hydrocarbons,  leaving  a  residui^  of 
phosphate  mixed  with  a  little  amorphous  phosphorus.  They  are  hygro- 
scopic, and  dissolve  readily  in  water,  sparingly  in  alcohol,  and  not  at  all 
in  ether.  The  aqueous  solutions  decompose  slowly  at  ordinary  tempe- 
ratures into  methylic  alcohol  and  phosphites.  This  decomposition  takes 
place  most  quickly  when  the  solutions  are  acid,  and  may  be  prevented 
by  keeping  an  excess  of  the  carbonate  in  the  liquid  during  evaporation. 

Baryta-gait. '^  Anhydronsi  less  soluble  in  water  and  alcohol  thaa 
the  lime-salt. 

Schiff. 

P  31-4  ....    191    1912 

C^H',H 160  ....  9-8 

Ba 68-6  ....     41-8    4M7 

6  O  48  0  ....  29-3 

P(C«H»)HBaO«   ....  1640    ....  1000 

An  attempt  to  prepare  a  bibarytic  salt,  by  treating  a  aolation  of  thii  salt  with 
•trong  baryta- water  did  not  lucceed.  The  liquid,  after  24  honrs,  depoiited  a  consider- 
able quantity  of  baryta,  and  the  filtrate  when  evaporated  left  the  original  salt. 

Lime^sali.  — -  Contains  2  At  water,  which  it  gives  off  at  100^ 
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^  81-4  ....     23-5     23-35 

C?H»,H    16-0  ....  120 

Ca 20-0  ....     150    1500 

6  O 480  ....  360 

2  HO  180  ....     13-5     13-80 

PCC^H»)HCaO»  +  2Aq 133*4     ....  100-0 

Lead-Mil.  P(C*H*)HPbO«.— Very  eaaily  de<5oinpofled.  Wbea  the 
solution  is  evaponited  at  a  gentle  beat,  a  siass  remains  which  nie)ts> 
between  55°  and  60*',  and  gires  off  water  and  combustible  hydfodarbo&s 
between  60°  and  70°.  Above  80°,  the  decomposition  goes  on  Teiy 
rapidly;  but  no  evolution  of  phosphuretted  hydrogen  takes  place  till  the  ; 

salt  is  heated  considerably  above   110°.     The  salt  gave  by  adaljnsis  I 

0*129  grm.  of  phosphorus  to  0*432  grm.  of  lead  ;  the  oalcalated  quantity  I 

is  0*1304  grm.  of  phosphorus.  ; 

The  solution  of  the  limenmlt  does  not  precipitate  the  chlorides  of  | 

copper  and  iron;  with  mercuric  chloride  it  forms  a  white  precipitate;  and 
with  nitrate  of  silver,  a  precipitate  which  is  white  ai  fiftt  bat  quicklj 
yields  reduced  silver. 


Methylophosphoric  Acids. 

Hugo  Schtff.    Ann.  Pharm.  102,  334. 

Ibrmation  and  Preparation.    By  the  action  of  chlorophosphorie  acid 
on  niethylic  alcohol : 

PO^Cl>  +  3C^11*02  «  P(C«H«)HW  +  2C*H«a  +  HCl. 


and : 


monomethylo- 
phusphoric  acid. 

PO=Cl»  +  8C»H<0«  -.  P(C«H»>«HO»  +  C«H«Cl  +  2HCI. 

bimethylophof* 
phoric  acid. 

On  mixing  the  two  liquids^  great  heat  is  erolved,  vapours  of  hydrcchlorio 
acid  and  chloride  of  methyl  are  given  off,  and  a  dark  red  liquid  remaillii 
consisting  of  mono-  and  bi-raethylophosplioric  acids,  the  former  being  iu 
the  greater  quantity.  But,  if  the  chlorophosphorie  acid  be  placed  In  a 
flask  attached  to  the  lower  end  of  a  condensing  apparatus,  and  standing 
in  cold  water,  and  the  wood-spirit  be  added  by  drops  from  the  upper 
end,  each  addition  being  made  only  after  the  reaction  produced  by  the 
former  has  subsided,  the  product  consists  almost  entirely  of  bimethy* 
luphosphoric  acid,  which,  alter  the  red  liquid  has  been  freed  from  hydro* 
chloric  acid  and  wood-spirit  by  heating  it  for  several  hours  in  the  water- 
bath,  remains  in  the  form  of  a  colourless  syrup,  but  by  continued  heating 
over  the  water-bath  is  gradually  resolved  into  wood-spirit  and  phosphoric 
acid. 

Bim^hylophocpluyric  acid  is  very  sour,  attacks  zinc  with  evolution  of 
hydrogen,  and  decomposes  carbonates  with  facility.  The  aqueous  solu* 
tion  is  readily  decomposed  by  boiling,  apparently  with  formation  of 
monomeihylophosphoric  acid.     It  is  toittble  in  alcohol  and  eiJier* 
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The  Sm€aiyhjfh6$^U9  P(C"H*)*MO*,  %ra  obUiuel  by  neatmllsiog 
th*  aqueous  uoid  with  the  eorresponding  oorbonatei.  Some  of  the  leM- 
eolnhle  may  alto  be  obtained  by  preeipitation.  They  are  easily  separated 
from  the  nionooietbylopLospbates,  which  are  tnuoh  less  soluble  and 
separate  out  on  evaporation.  The  bimethylophosphates  are  mostly 
oolourlees,  dissolve  pretty  readily  in  water,  less  in  alcohol,  not  at  all  in 
ether,  and  are  precipitated  by  alcohol  and  ether  from  their  eoneentrated 
solutions.  —Almost  all  of  them  contain  several  atoms  of  water  of  orvs- 
tallisation.  —  Their  aqueous  solutions  are  decomposed  by  evaporation 
unless  the  heat  is  kept  very  low.  By  distillation  they  yield  the  same 
products  as  the  free  acid^  with  a  residue  of  phosphate. 

£aryt€h$aU,  P(OH')*BaO',  —  Micaceous  lamina  nearly  insoluble  in 
alcohol,  and  containing  35*0  p.  e.  Ba  and  15*6  p.  o.  P  (by  calculation 
35-4  Ba  and  ]6'SP}. 

Strontia-taU. — Somewhat  more  soluble  in  alcohol  than  the  baryta* 
salt,  and  crystallises  from  the  alcoholie  solution  by  gradual  evaporation  in 
silky  crystalline  lamins  arranged  in  radiated  groups.  Givee  off  2  At* 
water  at  160", 


p 
2C»H' 

DHed 

wtr 

oil  qf  vitriol. 

800    ....     16-0 

Limpricht* 
16-7 

Sr .... 
8  0  .... 

43-8    ....    23-4     .. 

•  64*0    ,..:    34-2 

227 

2  HO 

180     ....       9-7     .. 

9'65 

P(C«H3)»Sr08  +  2Aq....  1872     ....  1000       • 

Lime-9aU.  P(C*H')^GaO*.  —  Separates  in  warty  masses,  very  soluble 
in  water.  Contains  ld'54  p.  c.  Ca  and  20*8  P  (by  calculation,  13*7  Ca 
and  28-6  P). 

Magnesia-mlt,  —  White  powder,  soluble  in  water. 

Zinc'Sait.  —  White  and  pretty  readily  soluble. 

The  Iron  and  Copper  idis  appear  also  to  be  easily  soluble,  inasmuch 
as  the  eolntion  of  the  liive-ealt  is  not  precipitated  by  solutions  of  iron 
or  copper. 

Lead  salt.  P  (C*H»)»PbO».  —  Precipitated  from  tho  concentrated 
aqueous  solution  by  ether  in  flakes  containing  4507  p.  c.  of  lead  (cal- 
culation, 45-34  p.  c). 

The  soluble  bimethylophosphates  form  white  precipitates  with  salts 
of  cobalt,  mercury  and  silver. 

M<momelhyl<ypkotpkwrie  add.  P(G*H*)H*0^-^  Obtained  t<^ther  with 
bimethylouhospboric  acid  (p.  482);  also  by  the  action  of  pentachloride  of 
phosphoirus  on  wood-spirit,  ehiorophoephoric  acid  being  first  produced,  as 
shown  by  the  equation. 

PCP  +  C?HH)«  -  PO«Cl»  +  C«H«C1  +  HCl, 

and  then  acting  on  the  rest  of  the  methylle  alcohol  as  above*    The 
aetion  is  violent  and  attended  with  great  evolution  of  heat 

Six 
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The  M(mfMeikyhphoipkak9^  P((?H*)H*0*,  are  mnefa  lees  soluble  lo 
water  than  the  bimethjlophosphates.  The  h*tryith9aU  is  leas  soluble  in 
water  at  100^  than  in  lake- warm  water.  It  therefore  separates  as  soon 
as  the  solution  is  placed  over  the  water-bath^  in  laminfB  haying  a  strong 
lustre.  It  gives  off  the  greater  part  of  its  water  of  otjstaliisationy  even 
on  exposure  to  the  air,  a  farther  portion  over  sulphuric  acid,  losing  its 
lustre  at  the  same  time,  and  the  whole  (4  At.)  at  150°*  When  strongly 
heated,  it  gives  off  combustible  gases. 

Crystalliied.  Limpricht* 

P , 31-4  ....  Ill 

C?H»    150  ....  6-2 

2  Ba  , 137-2  ...i     48-4    48-B 

:                   8  0 64*0  r...  22-6 

4  ftp 36-0  ....     12-7 14'8 

P(C«H»;B»«0«  +  4Aq  ....  283-G    ....  100-0 

Sulphochloride  of  phosphorus  forms  with  methylio  alcohol  an  aciJ 
ether,  wliose  baryta-salt  is  soluble  in  water  and  probably  consists  of 


Pacfe  807. 

Bisulphometholic  Acid. 

(?H*S*0»  =  C»H*,4S0»» 

Bdckton  a  Hopmann.    Phil.   Tmns,  1856,   1;   Cfhan.   Soe*    Qu,  •/"♦ 

9,  241 ;  Ann.  Fharm.  100,  129. 
Strecker.     Ann.  Pharm.  100,  199. 

DituIphomeihoUe  acid,  XfetkyloUtriuulphuric  acid  (x,  497),  Ueth\onic  acid. 

FcrmcUion,  1.  Bv  the  action  of  fuming  sulphuric  acid  on  aeetoni* 
trile  (cyanide  of  methyl)  or  acetamide,  sulphacetic  acid  being  formed 
at  the  same  time: 

C<NH»  +  6SO*H  «  CaH*S*0«»  +  NH*,H,2S0*  +  2CO'. 

acctonitrile.  biftalphometbolic    sulphate  of 

acid.  axiunouia. 

and : 

C*NIP  +  4S0*H  +  2H0  ^  C<HW,2S0»  +  NH*,H.2S0<. 

sulphacetic  acid. 

Since  acetamide,  C^NH^O',  differt  from  acetonitrile  only  by  2 HO,  tta  deoompoaitioit 
by  sulphuric  acid  will  be  represented  by  nearly  the  same  equations.  —  If  the  two 

bodies  are  very  carefully  mixed,  and  the  mixture  is  cooled  from  time  to 
time",  scarcely  any  carbonic  acid  is  evolved,  and  the  product  then  consists  ; 
chiefly  of  sufphacetfc  acid;  but  if  the  beat  be  greatly  iocreaded,  carbonic* 
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aoid  escapes  and*  the  product  is  chiefly  bisulphomethelio  acid.  The 
reaction  appears  indeed  to  consist  of  two  stagey.  In  the  former,  th(5 
nascent  acetic  acid  simply  unites  with  280* ;  in  the  latter,  the  acctio 
acid  is  resolved  into  carbonic  acid  and  marsh-gas,  the  latter  combiuiDg 
with  480*.  (Bi5al|ihometholtR  acid  cannot  however  be  formed  bj  the  direct  coDibi« 
nation  of  marsh-gas  with  sulphuric  add.  (Bnckton  and  Hofmann.) 

8.  By  the  action  of  anhydrous  sulphuric  acid  on  ether.  This  was  the 
process  by  which  Ldebig  first  obtained  the  acid  (methionic  acid,  viii,  485).  It  is  merely 
a  Mcondary  product  of  the  reaction,  the  principal  product  being  neutral  sulphate  of 
ethyl  (viii,  413).  The  acid  thus  obtained  has  since  been  examined  by  Wetherill  and 
by  Redtenbacher,  and  more  completely  by  Strecker.  Buckton  &  Hofmann  have  shown 
that  it  is  identical  with  bisulphometholic  acid. 

Preparation,  1.  Acetonitrile  and  fuming  sulphuric  acid  may  be 
mixed  completely  and  almost  without  colour  in  a  vessel  externally 

cooled  (without  this  precaution,  the  heat  evolved  causes  a  large  portion  of  the  acetoni. 
trile  to  Tolatiiise) ;  but  if  the  mixture  be  then  strongly  heated,  it  swells  up- 
considerably  and  gives  off  a  large  quantity  of  carbonic  acid  gas.  The 
residue  when  cold  forms  a  thick  brown  transparent  mass,  which  dissolves 
readily  in  water  or  alcohol.  Its  aqueous  solution  boiled  with  carbonato 
of  baryta  and  filtered  hot,  yields  bisulphomctholate  of  baryta  in  beautiful 
crystals;  and  on  decomposing  this  salt  with  a  slight  excess  of  sulphuric 
acid,  saturating  the  filtrate  with  oxide  of  lead,  precipitating  the  lead 
with  sulphuretted  hydrogen,  concentrating  the  liquid  to  a  syrup,  and' 
leaving  it  to  evaporate  in  vacuo,  the  acid  is  obtained  in  the  crystalline 
state.  —  2.  A  mixture  of  2  vol.  acetamide  and  8  vol.  fuming  sulphuric 
aoid  (equal  Yolnmes  yield  scarcely  anything  but  acetic  acid  and  sulphate  of  ammonia) 

is  heated  till  sulphurous  acid  begins  to  appear  among  the  products  of 
distillation;  the  residue  is  dissolved  in  water;  the  free  sulphuric  acid 
neutralised  with  finely  pounded  marble;  the  liquid  boiled  with  carbonato 
of  baryta  to  decompose  the  sulphate  of  ammonia;  and  the  filtrate 
evaporated  to  the  crystallising  point.  It  then  yields  crystals  of  bisul* 
phometholate  of  ammonia,  while  sulphacetate  of  ammonia  remains  in 
the  mother-liquor.  A  moderately  concentrated  solution  of  the  ammonia- 
salt  mixed  with  a  saturated  solution  of  acetate  or  chloride  of  barium, 
fields  crystals  of  the  barium-salt  of  bisulphometholic  acid,  from  which 
the  free  acid  may  be  obtained  as  above.  (Buckton  &  Hofmann.) 

3.  A  flask  filled  with  anhydrous  sulphuric  acid  is  inverted  in  a  glass 
cylinder  containing  a  little  ether,  and  left  there  till  all  the  acid  has 
disappeared ;  after  which  the  product  is  shaken  up  with  water,  and  the 
watery  liquid  separated  from  the  ethereal  solution  of  neutral  sulphate  of 
ethyl  is  treated  with  carbonate  of  baryta,  &c.,  as  above.  The  ethereal 
solution  also  contains  methionic  acid.  Another  method  is  to  pass  the 
vapour  of  anhydrous  sulphuric  acid  into  cold  anhydrous  ether ;  but  the 
former  yields  a  better  product.  (Strecker.) 

Fropetiies.  The  acid  obtained  by  evaporating  the  aaueous  solution 
in  vacuo,  forms  long  needle-shaped  crystals,  which  are  highly  deliquescent 
and  have  a  very  sour  taste.  (Buckton  &  Hofmann,  Strecker.)  —  Thd 
aqueous  solution  may  be  boiled  with  nitric  acid,  or  chlorine  gas  may  bo 
passed  through  it,'  without  any  separation  of  sulphuric  acid  ensuing. 
(Buckton  &  Hofmann.) 

The  BisuUphetholates  or  Methionates  are  obtained  by  digesting  the 
aqueous  acid  with  oxides  or  carbonates;  they  are  all  dolubie  in  water^, 
but  insoluble  in  alcohol,  at  least  in  absolute  alcohoL 
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Ammonia-ia'H.  (Pnpm^H^f^  p.  489) — Dissolves  with  moderjiieffteiltl^ 
iti  cold  water,  very  easily  in  hot  water.  The  boiling  solotiofi  deposits 
•eolonrless  prisms  with  dihedral  sammits,  and  sometimes  an  inch  Inttg. 
(B.  &  H.)  Sustains  a  heat  of  HO""  (Strecker),  190«  (B.  A  H.),  withoat 
alteration. 


2  C  

At  190». 

•••»« • iz 

Buckton  8c  Hofmana  (mean) 
....      5*71    5'.12 

JU  H  •••••. 

....      4*78    5-22 

2  N 

28 

84 

98 

....     13-33    12-98 

...•    30-47    80-55 

12  0 

....    45-73    45*93 

C»H«(KH«)«.480«....  210    ....  100-00 10000 

Pokuh'MU.  —  Easily  obtained  by  gradually  mixing  a  boiling  eolniiott 
of  oarbonate  of  potash  with  a  solution  of  the  baryta-salt^  avoiding  aa 
excess  of  the  latter.  The  alkaline  filtrate  deposits  the  salt  in  shining 
needles  or  in  granules,  accordingly  as  it  separates  from  eolation  quickly 
or  slowly.  (B.  &  H.)  Anhydrous;  crystallises  in  long  needles.  (Strecker.) 
1  pt.  of  the  salt  dissolves  in  14  pts.  of  water  at  220^.  (B.  <!;  H.) 

Bar^a'9aU.  (PrepsraHon,  p.  486).  —  Crystallises  in  rectangular  platei 
having  a  mother-of-pearl  lustre,  and  giving  off  the  whole  of  their  water^ 
amountittjBr  to  10*54  p.  o.  (4  At.)  at  180^  (B.  A  H.)  Very  thin  rhombic 
tables  which  exhibit  very  beautifully  the  colours  of  thin  plates,  and  have 
a  mother-of-pearl  lustre  when  dry.  The  salt  does  not  alter  in  appaal^* 
ance  or  in  weight  at  130^  but  gives  off  its  4  At.  water  at  l40^  At  a 
higher  temperature-,  it  decomposes  without  fusion  and  gives  off  snlphton. 
Ignited  in  contact  with  the  air,  it  leaves  sulphate  of  baryta,  which 
however  is  difficult  to  free  from  a  mixture  of  sulphide  and  sulphite. 
Fused  with  hydrate  of  potash,  it  leaves  a  mixture  of  sulphite  and 
■alphate  in  nearly  equal  numbean  of  atoms.  (Strecker.)  [Aecording  te  Usbig 
(viii,  485)  sulphurous  add  is  not  fotmoA  in  this  reaction. 


tc  . 

8H. 

2Ba 

4Q  . 

12  0 

mf^iM 

Buckton  ft     1 

|A_aaWi 

yfmi* 

HoFmann. 

wreeK 

1% 

....      8*85    . 

3*71    .... 

8*4 

2 

....      0-67    . 

0-83    .... 

0-7 

137 

....    44-05    . 

44*05    .... 

44-8 

84 

....    20-57    . 

20-83 

98 

....    30*86    . 

30-78 

C>H*B8^8n)»  ....  811    ....  100-00 10080 


Strecker.  Liebiff.  Redtenbacher.  Weth^rUlJ 

2  C    ..    12  ....      8-48  3-5    „      3-4    ....      «-8 

OH  6....      1*73  1-8    1*8    ....      1*9 

2  Ba 137  ....  39-48  ....  39*5  ....  39*2                               39*8 

4  8 84  ....  18-44  18-8 

18  O 128  ....  88*88  

C?H«Ba'S<0»  +  4Aq....  347  ....  10000 

Aijiw-w/t.  —  Crystallisee  in  delicate  silky  needles,  very  solnUa  in 
water.  (Strecker.) 
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Zinc-iaU,  — Hetallio  zino  dissolves  In  the  aqueons  acid^  with  evolu^ 
tion  of  hydrogen;  and  the  solution  when  evaporated  yields  a  syrap  which 
crystallises  with  great  difficulty.     The  solution  is  not  precipitated  by, 
alcohol.  (Buckton  &  Hofmann.) 

Lead-salt  —  a.  Neutral.  C»H*Pb»S*0"4-4  Aq.  —  Obtained  by  decom- 
posing the  baryta-salt  with  sulphario  acid  and  boiling  the  filtrate  with 
carbonate  of  lead.  .  The  solntion  concentrated  by  evaporation  and  slowly 
cooled,  yields  the  salt  in  large,  trani^parent,  cofonrless,  rhombic  prisms, 
probably  isomorphous  with  the  barium-salt.  (Strecker.)  Small  square 
nacreous  laminsa  resembling  those  of  the  barium-salt.  (B.  &  H.)  The 
crystals  do  not  alter  in  the  air  at  ordinary  temperatures,  but  at  100° 
they  give  off  8*4  p. c.  (4  At.)  water;  no  further  loss  of  weight  takes  place 
at  160**,  The  anhydrous  salt  pves  by  analysis  58-5  p.  c.  PbO,  agreeing 
exactly  with  the  formula  C*H'Pb*S*0".  The  salt  dissolves  very  easily  in 
water  and  is  precipitated  from  the  solution  by  alcohol.  (Strecker.) 

6.  Ba9ic.  PbO,C'H»Pb»S*0» -h  Aq  1 -- Obtained  by  boiling  the 
neutral  salt  with  hydrated  oxide  of  lead.  It  is  much  less  soluble  in 
water  than  the  neutral  snlt  and  separates  from  the  hot  solution  in 
colourless  crystals  on  cooling.  Has  an  alkaline  reaction  and  absorbs 
carbonic  acid  from  the  air.  After  drying  over  oil  of  vitriol,  it  gives  off 
2*1  p.  c.  water  (I  At.  ;  calculation  1'9)  at  120^  The  anhydrous  salt 
gave  by  analysis  G0*2  p.  o.  PbO  (calculation,  68  p.  c).  The  salt  wa;^ 
probably  contaminated  with  carbonate  of  lead.  (Strecker.) 

Copper-iaU.  C'H»Cu«S*0»*-HOAq. —  Obtained  by  decomposing  the 
baryta-salt  with  sulphate  of  copper.  Crystallises  in  blue  rhombic  prisms 
which  effloresce  and  turn  white  when  exposed  to  the  air.  (Strecker.) 
Needles  united  in  radiating  groups,  or  small  prisms  of  a  ereen  colour. 
(B.  &  H.)  Soluble  in  dilute  alcohol,  insoluble  in  absolute  alcohol. 
(Strecker,  B.  &  H.)  Gives  off  26*2  p.  c.  water  (10  At.;  by  calculation 
87'5  p.  0,)  and  suffers  no  further  loss  at  160*^.  The  anhydrous  salt 
gave  ny  an&lysis  d3'6  p.  c.  CuO  (calculation  dd'4  p.  c.)    (Strecker.) 

SUvtr-BolL  —  Obtained  ))y  neotralising  the  aqueous  acid  with  oxide 
or  carbonate  of  silver.  Crystallises  in  groups  of  slender  needles  or 
broad  plates  of  considerable  sise,  but  nsually  much  modified  and  with 
ronnded  edges.  (Buckton  k  Hofmann.)  Thin  colourless  lamineo,  which  in 
the  moist  state  are  somewhat  bhiokened  by  exposure  to  light.  (Strecker.) 
The  salt  sustains  a  heat  of  1 40°  without  decomposition,  but  blackens  and 
froths  at  a  higher  temperature,  giving  off  sulphurous  acid  and  sulphur, 
and  leaving,  metallic  silver.  Insoluble  in  absolute  alcohol,  but  may  be 
crystallised  from  dilute  alcohol.  (B.  A  H.)  Alcohol  precipitates  it  from 
the  concentrated  aqueous  solution.  (Strecker.) 

dt  IfiO**.  Buckton  U  Hofmann.  Strecker. 

2  0 12  ....       3*07     :..      2-97 

"2M ..., 2  ....       0-51     0-58 

2Ag  .216  ....  55-37    55*41     55*35 

4S - « 64  ....  16*41 

12  0 96  ....  21*64 

C«H«Ag»SH>w 390    ....  100*00 

Buckton  H  Hoftbann  did  not  succeed  in  preparing  the  etheri  of  bisulphometbolic 
acid. 
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Metbylobithioziic  Acid.    C'H'S*0«. 

J.  T.  HoBfioir.    Chem,  See.  Qu,  J.  10,  243. 

MeikylodUhionie  a?id. 

Formation  and  Preparation, — By  ilie  action  of  sulpharous  acid  on 
zinc-methyl.  Dry  sulphurous  acid  passed  into  an  ethereal  aolntion  of 
zino-methyl,  kept  cool  to  moderate  the  action,  is  rapidly  and  completely 
absorbed,  and  in  a  little  white,  a  white  crystalline  substance  is  formed, 
which  is  the  zinc-salt  of  methylobitliionic  acid,  CH'ZnSH)^.  This  salt 
may  be  freed  from  etl>er  and  the  l4st  traces  of  sulphurous  acid  by  evapo- 
ration in  vacuo.  It  may  then  be  converted  into  a  baryta-salt  by  treatiof 
it  with  excess  of  caustic  baryta,  and  from  this  the  acid  may  be  prepan^ 
by  precipitating  the  baryta  with  dilute  sulphuric  acid. 

Propeiiies,  Liquid,  having  a  feebly  acid  taste  and  reddening  blue 
litmus.  It  decomposes  in  a  short  time^  with  deposition  of  sulphur,  even 
in  a  very  dilute  solution. 

The  MethylclbUhionates  cannot  be  conveniently  prepared  by  digesting; 
the  free  acid  with  oxides  or  carbonates,  on  account  of  the  facility  with 
which  the  acid  decomposes;  but  they  may  be  obtained  by  decomposing 
the  zinc-salt  with  the  corresponding  bases,  or  the  baryta-salt  with  the 
sulphates.  Their  genera]  formula  is  C^H'MSH)^  [Hobson  regards  the  hypo- 
thetical anhydrona  acid  as  formed  from  2  At.  sulphurous  acid  S^O^,  bj  the  substitution 
of  1  At.   methyl  for  1   At.  oxygea,   making  the  formula  of  the  methylobithionatei 

MO^S*.]  Qi  ^      They  are  all  very  soluble  in  water  but  insoluble  in 
alcohol  and  ether« 

Afethfflobiikionafe  of  Baryia,  —  Prepared  by  treating  the  solution  of 
the  zinc-salt  with  excess  of  caustic  baryta,  filtering  to  separate  oxide  of 
zinc,  precipitating  the  excess  of  baryta  by  a  stream  of  carbonic  acid, 
and  evaporating  the  filtrate  at  the  heat  of  the  water-bath. 

Colourless,  inodorous,  crystalline  salt,  which  is  precipitated  from  its 
strong  aqueous  solution  by  alcohol  in  the  form  of  a  white  granular 
powder.  A  concentrated  aqueous  solution  left  to  evaporate  in  vacuo, 
deposits  the  salt  in  cubes  arranged  in  octohedral  masses.  It  sustains  a 
beat  of  170°  without  decomposition. 


At  100*, 


2C 
3H 
Ba 
2S 
40 


Hobson. 

120 

•««.        o*l«S      •• 

......      7-88 

3-0 

....       203     .. 

•....«      ^  I  / 

68-6 

....     46-48     .. 

46-30 

32-0 

....     21-68     .. 

....a     21-66 

320 

....     21-68     .. 

2201 

C»H»BaSH)*  147'6    ....  100-00    100-00 

Methylohithionale  of  Lime,  —  Obtained  by  treating  the  zinc-salt  with 
excess  of  lime-water,  and  precipitating  the  lime  from  the  filtrate  by 
carbonic  acid.  A  concentrated  solution  left  lo  evaporate  in  vacuo  depo* 
sits  the  salt  as  a  solid  mass  which  docs  not  crystallise.  It  is  inodoroni 
and  haa  a  disagreeable  somewhat  bitter  taste* 
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f 


2  C    

AtlQO 

• 

12 
3 

20 
32 
32 

••M      \£'1£     ... 
••••       3*03     ... 
....    20*20    ... 
....    32-32 
....    32*33 

Hobflon. 
.....     12-00 

3  U    

3-29 

Ca  

2S 

4  O    

19-64 

C«H«CaS«0* 

99 

...,  100-00 

I  Mefhylobifhtonaie  of  Maffnesia,  —  Obtftined    bj    decompoaing  the 

I  barjta-salt  with  sulphate  of  maguesia  or  the  xino-salt  with  caostio 

e  magnesia.  —  Coloarless,  inodorous  salt,  which  separates  from  its  aqneous 

f  solution  by  evaporation  in  a  mass  of  miqute  crystals  which  retain  I  At. 

M  water  at  100^ 

f 

(  At  10^^                                   Hobson. 

4  H  M... ....... ••..••■•«••• • 4  ....  M...«.  4*00 

Mg 12 12-00 

2S 32  31-47 

^                                                 5  0 40  40*89 


OWUg^O*  +  Aq  100    100-00 

MethylobiihionaU  of  Zinc.  —  (Preparaiion,  p.  498>.  —  Colourless,  inodo- 
rous salt,  having  a  bitter,  somewhat  disagreeable  taste.  Crystallises  from 
the  aqueous  solution  by  evaporation,  when  the  liquid  becomes  very  con* 
centrated,  but  on  account  of  its  great  solubility,  does  not  form  any 
large  crystals.  It  is  stable  at  100^  but  decomposes  and  blackens  at  a 
somewhat  higher  temperature,  emitting  a  most  offensive  odour. 


2  C     ...•• 

AilW 

» 

« 

12-0 
30 
32-5 
32-0 
320 

«...    10*76    . 
2*69    .. 
«...     aVIo     •< 
....    28-70    .. 
....    28-70    .. 

Hobtoiu 

10-72 

2-61 

2a  ..... 
2  S     

■•..••..a...... 

.-    28-97 

28*55 

4  0    

29-15 

C«Il»ZnS«0* 111-5    ....  100*00    100*00 

Meihyhhiikumate  of  Nickel  — Obtained  by  decomposing  the  baryta- 
salt  with  sulphate  of  nickel.  Forms  a  grass-green  solution,  which  when 
left  to  evaporate  in  racuo,  dries  up,  with  partial  decomposition,  to  aii 
amorphous  mass  of  a  dirty  buff  colour. 

MethylobUhionate  of  Copper.  —  Prepared  like  the  baryta-salt.  Its 
aqueous  solution  has  a  oright  green  colour,  and  when  evaporated  at  100^, 
becomes  brownish  yellow,  in  consequence  of  decomposition;  the  dilute 
solution  also  decomposes  gradually  and  deposits  sulphur  eyen  when 
exposed  to  the  air  at  common  temperatures. 

Methylobiihionate  of  Silver.  —  Carbonate  of  silver  dissolves  slowly  in 
the  free  acid,  but  on  evaporating  the  solution  over  the  water-batb,  it 
decomposes  even  below  the  boiling  heat.  The  dilute  solutiou  also  blackens 
rapidly  when  exposed  to  light. 
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Methylobkhitmate  of  Ethyl,  —  A  viixtare  of  metfaylobithionate  of 
baryta  and  solphovinate  of  potaslr,  yields,  when  distilled  at  a  high  tem- 
perature, an  oily  liquid,  together  with  large  quantities  of  sulphuroos  acid. 
The  product,  afler  being  washed  with  water,  dried  over  chloride  of 
calcium,  and  redistilled  in  yaouo,.  formed  a  light  straw-coloured  liquid 
slightiy"  heavier  thun  water  and  having  a  peculiar  fishy  odour.  It-  nnder- 
goes  decomposition  at  the  high  temperature  required  to  prepare  it. 
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Iodides  and  Chloriodides  of  Tetramethylinm. 

C.  Weltziew.    Ann.  Pharm.  99, 1. 

rfnocZiVftf .  —  (C»H»)*N.P,  —  When  a  solution  of  protiodideof  tetrt- 
methylium  is  mixed  with  an  alcoholic  solution  of  iodine  containing  as 
much  iodine  as  is  required  to  form  the  teriodide,  the  first  crop  of  crystals 
deposited  from  the  liquid  nevertheless  consists  wholly  of  pentiodide 
(x,  498);  but  afterwards  crystals  of  the  teriodide  and  pentiodide  are 
deposited  together  and  maybe  separated  mechanically  and  purified  by 
recrystallisation.  —  The  teriodide  forms  crystals  belonging  to  the  right 
prismatic  system,  having  a  deep  violet  colour  and  strong  lustre  ;  it  is 
inore  soluble  In  alcohol  than  the  pentiodide.  It  gave  by  analysis 
63'7  p.  c.  iodine,  the  formula  requiring  83*5. 

The  Fentiodtde,  (G*H')*Ni*,  is  the  only  prodnct  obtained  when 
an  excess  of  iodine  is  used.  It  forms  small  tabular  crystals  having  a 
dark  greenish-grey  colour  and  perfect  metallie  lustre.  Melts  at  ]20''| 
and  solidifies  in  a  shining  crystalline  mass.     (Compare  z,  49B.) 

Tetrachloriodide  (C*H'yNICl^.  —  On  heatiug  the  teriodide  or  pent- 
iodide of  tetramethylinm  with  oxide  of  silver,  iodide  of  silver  is  immedi- 
ately formed  (together  with  a  small  quantity  of  iodate),  and  %  colourless, 
strongly  alkaline  solution  is  obtained,  containing  the  hydrated  oxide  and 
the  iodate  of  tetramethylinm: 

"    8(C»HyNP  +  8AgO  »  (C«H«)«NOJO»  +  2(C»H»)<NO  +  8Af  1 : 

and  on  gently  heating  the  filtered  liquid  with  hydrochloric  acid  (best 
after  neutralising  it  with  iodic  acid),  chl<»ine  is  evolved,  and  the  tetra- 
chloride of  totramethylium  is  deposited  as  a  very  loosely  coherent^  lemon- 
yellow  substance  smelling  strongly  of  chloride  of  iodine: 

{C»H«)<NIO«  +  6Ha  «  ((?H«)*NICl«  +  «a  +  6H0. 


8C. 
12  H, 

N 

1 
4  CI 


^C*H«)<N1C1*    343 


WeHnen. 

48 

....     140 

14*5 

12 

8*6 

4-4 

14 

40 

127 

....    37*0 

•MS....      OO'S 

142 

....    41-4 

38-8 

343 

....  100-0 

1000 

Analogous  to  Filhors  chloriodide  of  ammonia m  NH^ICI*  (11/  487),  and  itaef  be 
regarded  aa  pentiodide  of  tetramethylinm  in  which  4  At.  I  are  replaced  bj  4C1. 
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I  TarMoriodide.  ((?H^YmCl\  —  OhiAmed:    1.   By  mixing  chloride 

II  of  tetnunethylium  witb  chloride  of  iodine.  — »  2.    By  passing  chlorine 
3  into  a  soluiion  of  protiodide  of  tetramethylium ;  a  precipitate  of  pent- 
iodide  is  then  formed,  and  afterwards  a  colourless  solution;  which,  when 

1  eraporated,  deposits  the  terchloriodide. 

I  Lemon-yellow  substance. 


I 


8  C 

48-0    ....     15*6    .. 

Weltxien. 

15-3 

, 4-3 

41-8 

33-4 

12  H 

12-0    ....      40    .. 

N 

1    

3  CI 

14'0    ....      4-5 

127-0    ....    41'5    .. 

105*5    ....     34*4     ., 

(C*H*)*NICl» 306-5    ....  100-0 

Sichioriofide.  (C«H«)*NIC1V  —  A  solution  of  the  terchloriodide  in 
water  deposits  the  bichloriodide,  in  shining,  yellow,  inodorous  crystals, 
belonging  to  the8<yiafe  prismatic  system. 


I 

12  H 

48 

....     12 

17*1 
....       5  1 

••■r         4w    tr          •••■ 

...    17-0 
....      50 

1 

t 

I  

....  127 

....     45-1 

1 

2  CI 

....     70 

....     26-6 

1 
1 

(C'H»)<NICl».... 

....  271 

•      p 

100-0 

Page  328. 

Trimethylphosphine.   ((?H')>.P. 

A.   W.   HoFMANN  A  A.    Cahouiui.    Phil.  Trans.  1858,  592;   Ann, 
Fharm.  104,  29;  Chm.  Soc.  Qt^J.U,  73. 

FannaUan  and  Preparation.    By  the  action  of  terchloride  of  phos- 
phorus on  xinc-methyl : 

3C*H<Zn  +  Pa»  -  (C&f?  +  32nCl. 

Terchloride  of  phosphorus  is  added  by  drops  to  an  ethereal  solution  of  sine* 
methyl  contained  in  a  tubulated  retort  with  proper  condensing  apparatus 
attached  (for  the  description  and  figare  of  the  Apparatus,  see  Tri€thylpho$phine), 
a  stream  of  carbonic  acid  being  passed  through  the  apparatus  during  the 
whole  process.  As  the  action  is  intensely  yiolent,  the  terchloride  of  phos- 
phorus must  be  dropped  in  very  slowly.  When  the  action  is  terminated, 
a  heavy  oily  liquid  surmountea  by  a  lighter  one,  is  found  in  the  retort 
and  in  the  condensing  apparatus.  The  heavy  liquid  is  a  compound  of 
tnmeihj^lphoephine  with  chloride  of  sine;  the  lighter  is  a  mixture  of 
ether  with  excess  of  terchloride  of  phosphorus.  The  latter  is  decanted, 
and  the  eompotmd  of  triRiethylphosplMiie  and  chloride  of  tine  is  distilled  in 
a  stream  of  hydro  jes,  the  trimelhyl(4HM|>bi»e  wbteh  theki  |>anes  over 
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oolledted  in  a  receiver  Burronnded  with  loe.  The  aiream  of  hydrogea 
must  bo  made  to  flow  very  slowly;  otherwise  a  consideiable  quantity  of 
the  base  will  be  carried  away  by  it» 

P7H>pertie$.  Transparent,  colonrless,  mobile  liquid,  heavier  than 
water,  baviuff  a  strong  refracting  power,  and  an  indescribably  nanseona 
odour.  Boils  between  40^  and  42  .  (Compare  Tii,  828.)    Insoluble  in  water* 

Binoxidc.  —  (C*H»)»PO*.  —  Produced  :  1 .  By  the  direct  oxidation  of 
trimethylphosphine.  This  substance  has  a  rery  powerful  attraction  for 
oxygen,  fuming  and  sometimes  taking  fire  In  contact  with  the  air.  <»-0n 
distilling  it,  even  when  recently  prepared,  the  neck  of  the  retort  becomes 
covered  iu  the  last  stage  of  the  operation,  with  a  beautiful  network  of 
crystals  of  the  binoxide;  they  may  readily  be  obtained  in  larger  quantity 
by  exposing  the  base  to  a  slow  current  of  dry  air.* —  2.  By  the  action  of 
heat  on  the  hydrated  oxide  of  tetramethylphosphonium,  marsh-gaa 
being  given  off  at  the  same  time: 

((?H^*PO,HO  -  {OWyVffi  +  C«H»,Ht, 

jBMt*?;)A«7«.—  ((?H»)»PS«.  — Obtained  by  gradualljr  adding  flowers 
of  sulphur  to  an  ethereal  solution  of  trimethylphosphine, — or  by  dis- 
tilling trimetbylphosphine  with  cinnabar,  it  is  not  obtained  by  treating  tiie 
oxide  with  sulphuretted  hydrogen  or  sulphide  of  Bmmonium.  Crystallises  from  a 
hiffhly  concentrated  aaueous  solution,  in  masses  of  well  formed  four- 
sided  prisms,  which  melt  at  105^ 

Biseienide.  —  (CH*)*PSe'.  —  Obtained  by  the  action  of  selenium  on 
trimethylphosphine.  —  Crystallises  like  the  ethyl  compound  (9.  v.). 
Melts  at  84^  In  contact  with  the  air  it  blackens,  with  separation  of 
selenium,  and  gives  off  the  odour  of  mesitilene  (ix,  1 7). 

PlcUinum  salt,  —  The  solution  of  trimethylphosphine  in  hydrochloric 
acid,  yields  with  bichloride  of  platinum,  an  orange-yellow,  indistinctly 
crystalline  precipitate,  which  is  easily  decomposed  by  exposure  to  IQ0\ 

Dried  oter  oil  o/fHtt-ioL  Hofmaun  &  Cahonri. 

((?H»)>P 76-0  ....  26-94 

HCl 36-5  ....  12-93 

2  CI   «...  71-0  ....  25-16 

Pt  98-7  ....  34-97     84-86 

(C»H»)»P,HC1  +  PtCP.. 282-2    ....  100-00 


Tetramethylphosphoniam.    (C»H»)*.P. 

HoFMAHN  &  Cahovrs.    loe.  eU. 

Known  only  in  combination. 

The  iodide  is  obtained  by  the  action  of  iodide  of  methyl  on  an  ethei^ 
solution  of  trimethylphosphine.  White  crystalline  mass,  which  when 
recently  prepared,  exhibits  the  silvery  lustre  of  sublimed  naphtbdiii,  Mid 
assnmee  a  slightly  reddish  eolosr  in  eoatact  with  the  air« 
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Hoftnann  &  Cabonrt* 
(€?H«)<F  .. —    91    ....    41-7& 
I 127    ....     58-25     58-14 

(C?H»)*PI 218    ....  100  00 

Treated  with  oxide  of  silrer,  it  yields  a  vety  oanstic  solution  of  oxide 
qf  ielrametkylphosphonium. 

Gold-Bait  —  Obtained  bj  mixing  tlie  solution  of  chloride  of  tetrame- 
thylphosphoninm  and  terchloride  of  gold.  Crystallises  from  boiling 
water  in  brilliant  yellow  needles. 

At  100**  Hofinann  &  Cahoun* 

(C»H»yP    91     ....    21-17 

4  CI  142     ....     3302 

Au 197     ....     45-81     45-98 

((?H')*P,HC1  +  AuCl' 430     ....  lOOCO 

Plaiinum-ioli,  —  The  solution  of  the  oxide  mixed  with  hydrochloria 
acid  and  bichloride  of  platinum,  yields  a  platinum-salt,  which  is  insoluble 
in  alcohol  and  ether,  but  crystallises  from  water  in  beautiful  octohedra. 

Hofmann  &  Cahonn. 

(C«H»)<P 91-0    ....    30-73 

3  CI   lOe-5     ....    35-95 

Pt 98-7     ....    33-32    33-30 


-* 


(C»H»)*P,HC1  +  PtCP 296-2     ....  10000  V 


Page  360. 

Nitroform. 

C»N»HO»  =  (?X»H. 
L.  ScHiscHKOFF.    Ann.  Pharm.  103,  364. 

Hydride  ^f  Temiiromethyh 

Fopnation  and  Preparation.  1.  Ternitracetonitryl,  C^X'N, —  a  pro- 
duct of  the  action  of  strong  nitric  acid  on  fulminunc  acid  (x,  550),  — 
treated  with  water,  yields  the  ammonium-salt  of  nitroform; 

C^X'N  +  2H0  =  C?X»,NH*  +  200^; 

and  on  treating  this  salt  with  strong  sulphuric  acid,  sulphate  of  ammonia 
is  formed,  and  nitroform  rises  to  the  surface,  forming  a  rery  mobile 
li({nid  stratum  which  solidifies  on  cooling  : 

C*X»,NH*  +  SO<,H  =  C^XMI  +  SO^NH^ 

The  nitroform  is  then  separated  by  a  pipette,  and  purified  by  two  or 
three  crystallisations,  the  portion  which  remains  liquid  being  each  time 
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decanted,  -r-  2.  Ternitnoetonitryl  treated  with  a  strong  eolation  of  poiajBb 
yields  a  yellow  crystalline  salt,  which  when  treated  with  snlphurio  acid 
yields  nitroform.  ; 

FropeHtes.  Colourless j  solid  below  15^  Crystallises  in  cabes  or 
perhaps  in  .rhonibohedrons.  Has  a  yery  anpleasaat  odour  and  bitter 
taste.     It  may  be  preseryed  without  alteration  in  a  cool  place. 


....     12 

7-94 
0-66    .... 

....      Z/-oL      .... 

....     63-59 

Sdiifcfakoff. 

2  C 

....      9-OS 
....      0-84 
....     27-05 

....        v*o7      .... 

....    28-00 

7-91 

H 

3N 

...     42 

0*89 

12  O 

...    96 

' 

C?UN*0«« 

...  151 

....  100-00 

Decompositions,  1.  Nitroform  is  yery  inflammabloi  and  explodes  with 
yiolence  when  quickly  heated.  It  cannot  be  distilled  under  the  ordinaxy 
atmospheric  presaar#  without  decomposition^  for  it  decomposes  rapidly  at 
100^  giying  off  a  large  quantity  of  gas,  which  carries  some  of  the 
nitroform  along  with  it, 

ComhiniUiani,  Kitroform  dissolyes  readily  in  UHUer,  forming  a  dark 
yellow  solution.     It  possesses  acid  properties. 

Its  salts  are  crystallisable,  of  a  fine  yellow  colour,  explode  when 
heated^  and  soiiietimes  decompose  spontaneously,  with  eyolution  of  gaa 

THe  amtnonium-6B\t  crystallises  well  and  may  be  kept  unaltered*  for 
seyeral  days.  It  gives  off  a  large  quantity  of  ammonia  when  treated 
with  lime  at  ordinary  temperatures. 


BinitromethyUc  Acid.    CNWO*. 

Frankland.     Phil.  Trans.  1857,  59;   Ann,  Fharm,  99,  369;  Ckem. 
Soc,  Qu,  J. 

Dinitromethylic  acid. 

Formed  by  the  action  of  binoxide  of  nitrogen  on  zinc-methyl.  The 
two  bodies  gradually  unite  and  form  crystalline  needles  consisting  of  a 
compound  of  binitromethylate  of  zinc,  .C^H'ZnN'0\  with  zinc-meSiyl : 

2C^HSZn  +  2N03  -  C2HSZDNH)^CsUsZa. 

This  compound  oxidises  rapidly  in  the  air  and  takes  fire  when  exposed 
in  considerable  quantity.  It  is  instantly  decomposed  by  water,  yielding 
marsh-gas  and  an  opalescent  solution  of  basic  binitromethylate  of  zinc  ; 

Cm«nN«0<,C*H''Za  +  HO  •  C^H^ZaKSQ^^ZaO  +  C«H\ 

Normal  Zinc-sail,  C»H»ZnN*0*  +  HO.  — When  carbonic  acid  is 
passed  through  the  opalescent  solution  of  the  basic  zinc-salt  just  men« 
tioned,  carbonate  of  zinc  is  predpitated^  and  the  liquid,  after  beiug  Leiled 
and  filtered,  yields  by  eya|H>ialion  oiyaiale  of  the  oeriaal  aine-aaJt. 


• 

8  C    

.  CYANIDES. 

Ai  100% 
12        ....     10*30     .Ml 

Franklmnd. 
....     11-28 

9  N    

28        ....     24-03 

4  H    

....       3*50 

ZnO    

4  O    

40*5     ....     84"77     .... 

32        ....     27*47 

....     33*86 

C»H*ZnN«0<,HO 

....  116-5     ....  10000 
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The  eiceM  of  carbon  in  the  analysis  arises  from  the  passage  of  nitric  oxide  into 
the  potash  apparatos.  In  bodies  containing  so  large  a  proportion  of  oiidispd  nitrogen, 
it  Is  txccedingly  difficnlt  to  decompose  the  whole  of  the  nitrio  oxide  by  red-hot  copper. 

Soda-taU,  C'U'NaNK)^  +  2H0.  —  Obtained  by  treating  a  solution  of 
tbe  xino-salt  with  carbonate  of  Boda,  evaporating  to  drynesB  and  exbaast* 
ing  the  residue  with  strong  alcohol.  The  filtered  solution  yields  by 
evaporation,  crystals  of  the  soda-salt  containing  25*83  p.  c.  of  soda  (by  cal- 
culation, 25*72).  The  salt  dissolves  very  readily  in  water  and  in  alcohol, 
burns  intensely  when  heated,  and  in  other  respects  closely  resembles  the 
corresponding  ethyl-compound. 


Pftge  417. 


Cyanide  of  Barium  is  obtained  in  the  pure  state  by  igniting  ferro- 
cyanide  of  barium  and  potassium  (prepared  bv  precipitating  2  pts.  of 
ferrocyanide  of  potassium  with  2  pts.  of  chloride  of  barium)  in  a 
close  vessel,  exhausting  the  residue  with  water,  distilling  off  tho 
greater  part  of  the  liquid,  and  leaving  the  remainder  to  cool  : 
it  is  somewhat  sparingly  soluble  in  water  and  absorbs  carbonic  acid 
quickly  from  the  air.  —  Cyanide  of  Strontium  may  be  prepared  in  a 
similar  manner  from  ferrocyanide  of  strontium  and  potassium  (obtained 
by  boiling  prussian  blue  with  strontia- water);  also  cyanide  of  calcium, 
which  crystallises  in  cubes,  and  cyanide  of  magnetium,  which  i&  less 
easily  decomposed  by  carbonic  acid  than  the  preceding  salts.  (C.  Shulz, 
J,  pr.  Chem.  68,  257.) 


Page  462. 


Deeompoiition  of  Ferrocyanide  of  Potassium.  —  In  the  preparation  of 
carbonic  oxide  by  heating  1  pt.  of^  finely  pulverised  ferrocyanide  of 
potassium  with  9  pts.  of  strong  sulphuric  a<;id  (Fownes's  process),  the 
first  portions  of  gas  are  always  contaminated  with  11  or  12  per  cent,  of 
carbonic  and  sulphurous  acids,  but  after  a  while  the  carbonic  oxide  is 
given  off  pure.  When  the  mixture  has  been  heated  to  a  certain  tem- 
perature, at  which  it  begins  to  froth,  the  evolution  of  carbonic  oxide 
goes  on  for  a  long  time  by  itself;  and  if  the  mixture  be  again  heated 
after  the  spontaneous  evolution  of  gas  has  ceased,  fresh  quantities  of  gas 
are  obtained,  but  more  or  less  contaminated  with  sulphurous  acid.  —  At 
the  beginning  of  the  action,  there  is  formed  a  white  mass  like  the  residue 
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of  the  preparation  of  hjdroo^anio  acid;  bat  sabaeaaently,  this  mass  dis- 
solves and  forms  a  clear  solution,  which  deposits  white  naereoos  laminas 
containing  30' 10  p.  c.  FeH)',  6170  SO*  and  8-54  KO.  The  formula 
2(Fe»0»,3SO')  +  kO,SO»  reciaires  32-8  FeW,  57-4  SO*,  and  9-«  KG. 
Half  an  ounce  of  fcrrocjanide  of  potassium  decomposed  as  abore  yields 
about  250  cubic  inches  of  carbonic  oxide,  which,  after  passing  throagh 
potash-ley,  may  be  considered  as  pure.  (Orimm  &  Ramdohr^  Anu* 
JPharm.  dS,  127.) 

Ferrccyanide  of  potassium  and  ammonium  K(NH^)FeCy',  boiled 
with  finely  divided  peroxide  of  manganese,  gives  off  ammonia  and  forms 
ferricyanide  of  potassium,  probably  as  represented  by  the  equation 

2K(NH<)FcCj»  +  2MnO»  -  K»(NH*)Pe*Cy«  +  NH*0  +  Md«0». 

After  the  boiling  has  been  continued  for  some  time,  a  green  precipitate 
is  formed. 

A  mixture  of  ferricyanide  of  potassium,  hydrate  of  potash,  and 
hydrocyanic  acid  in  equal  numbers  of  atoms,  becomes  first  yellow,  then 
red  or  nearly  black,  and  forms,  with  slight  evolution  of  gas,  a  reddish 
black  precipitate;  most  quickly  when  the  solution  is  warm  and  concen- 
trated; a  more  dilute  solution  requires  to  be  heated  to  the  boiling  point. 
The  precipitate  is  nearly  insoluble  in  cold  water,  but  dissolves  very  easily 
in  alkaline  water,  and  is  reprecipitated  by  acids.  It  gives  off  10*5  p.  c 
water  at  lOO*'.  Contains  38*95  to  42  42  p.  c.  carbon,  41*62  to 
42'7S  p.  c.  nitrogen,  and  3*2  to  3*4  p.  c.  hydrogen.  A  similar  product, 
precipitated  by  chlorine  gas  from  a  solution  of  cyanide  of  potassium, 
yielded  by  anaiyais  from  3d*2  to  36*2  p.  c.  C,  42*3  N,  and  8*0  to  3*1  11. 
(L,  Playfair,  Chem.  Soc,  Qu.  J.  9,  128.) 
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Page  4. 

Ammoniaeal  Cuproso-cupric  Cyan%de$,  —  a.  2NH',2Ca'Cy,CuCy.  — 
When  an  ammonia^  solution  of  hjdraied  cnpric  oxide  is  poured  into 
aqueous  hydrocyanic  acid,  till  the  odour  of  ammonia  decidedly  predo- 
minates; the  slightly  yellow  liquid  heated  to  the  hoiling  point;  the  heat 
kept  up,  and  the  gradual  addition  of  the  ammoniaeal  copper-solution  con- 
tinued till  its  dark-blue  colour  no  louger  disappears, — micaceous  crystal- 
line laminse  make  their  appearance  after  a  while  in  the  liquid.  If  it  be 
then  filtered,  it  yields  on  cooling,  green  rectangular  laminie  of  remarkable 
lustre.  They  hare  the  composition  denoted  by  the  above  formula,  toge- 
ther with  2  At.  water.  —  On  heating  them  with  equal  volumes  of  solu- 
tions of  caustic  ammonia  and  carbonate  of  ammonia  not  too  dilute,  a  blue 
solution  is  obtained,  which,  after  boiling  for  an  hour,  deposits  shining  blue 
laminse  consisting  of  the  same  compound  in  the  anhydrous  state.  The 
green  lam  in®  also  turn  blue  when  treated  with  fixed  alkalis  or  their 
carbonates,  even  in  the  cold. 

Anhydrous.  Hilkenkamp.        Hydrated,        Hilkenkamp. 

2NH»  34  0...  12-57  ....12-67    2  NH»....  340....  11-79....  11-57 

5  Cu 158-5...  58-59  ....  58*21     5  Cu    ....  158-5....  54-94  ....  54-37 

3  Cy 780...  28'84  ....  28-73    3  Cy    ....  78-0  ...  2704  ....  27*30 

2  HO  ....  18-0...     6-23 ....     6-76 

2NH»,2Cu»Cy.CuCy....  270-5...  100-00  +2Aq....  288  5....100*00  ..^10000 

The  compound  is  quite  insoluble  in  cold  water;  and  is  decomposed 
by  boiling  water,  with  formatioa  of  a  brown  substance.  Dilute  acids 
separate  from  it  white  cuprous  cyanide,  which  dissolves  on  boiling,  with 
evolution  of  hydrocyanic  acidi    (L.  Hilkenkamp,  Ann.  Fhatin,  97>  218.) 


Page  10. 

Poiamo-cuprcmi  Ferroeycmide  2©uKPeCy'-f  3Aq,*  —  When  the  red- 
brown  precipitate  of  ferrocyanide  of  copper  (Ca'FeGy*)  produced  by 
adding  ferrocyanide  of  potassium  to  cupric  salts,  is  heated  with  solution 
of  cyanide  of  potassium  (obtained  by  mixing  prussic  acid  and  potash), 
cyanogen  is  evolved,  and  a  light  yellow  solution  is  formed,  which^  if  the 
cyanide  of  |>otas8iam  is  not  in  excess,  deposits,  first  a  deep  red  precipi- 

•  €u  -  Cu». 

VOL.    XII.  2   K 
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tate,  and,  after  this  has  been  separated  by  filtratioiii  and  the  liquid  left 
to  stand  for  some  time, — small  dark  red-brown  crystals,  wfaichy  when 
^ewed  by  the  microscope,  present  the  appearance  of  square  prisiiia. 
These  crystals  have  the  composition  indicated  by  the  above  forraola. 
The  same  compound  is  more  easily  obtained  by  dropping  a  solution  of 
sulphate  of  copper  into  a  mixture  of  cyanide  and  ferrocyanide  of 
potassium,  then  heating  the  liquid  and  leaving  it  to  stand.  The  crystals 
give  off  water  at  100''  and  turn  black:  they  are  insoluble  in  water,  ether 
and  alcohol,  but  soluble  in  cyanide  of  potassinm.  Boiling  water  decom- 
poses them,  with  formation  of  ferrocyanide  of  potassium.  Acids  deoom- 
pose  them,  separating  white  cuprous  ferrocyanide  €n'FeCy,  which  when 
exposed  to  the  air,  is  immediately  converted  into  cupric  ferrocyanide 
Cu'FeCy. 

Pokusuhcuprie  Ferrocy.'jnidey  Cu*FeCy'  + Aq.  —  The  above-mentioned 
dark-red  precipitate,  obtained  in  the  preparation  of  the  preceding 
compound,  when  a  comparatively  small  quantity  of  cyanide  of  potaasiain 
is  used. 

The  corresponding  «o<2min-oompounds,  OuKFeCy*  and  CuKFeCy*,  are 
obtained  in  like  manner  with  cyanide  of  sodium.  —  With  cyanide  of 
ammonium,  a  scarlet  crystalline  body  is  produced  which  turns  brown  in 
drying,  and  has  the  composition  Cu(NH*)FeCy'. 

The  ferrocyanides  of  cobalt  and  nickel  also  dissolTe  in  cyanide  of  potaaamn,  faot 
the  Bolution  merely  yields  separate  crystals  of  ferrocyanide  of  cobalt  or  nickd  together 
with  ferrocyanide  of  potassium. 

When  a  dilute  solution  of  3  At.  cupric  sulphate  and  1  At.  ferrous 
sulphate  is  mixed  with  a  quantity  of  ferrocyanide  of  potassium  nut 
sufficient  to  decompose  the  whole,  and  the  nitrate  consequently  stilJ 
appears  bluish,  a  deep  black  very  bulky  precipitate  is  formed,  which  ia 
difficult  to  wash,  is  altered  by  contact  with  the  air^  and  is  also  deep  black 
when  dry  and  quite  destitute  of  crystalline  character.  It  is  insoluble  in 
water,  alcohol  and  dilute  acid,  and  is  decomposed  by  potash,  with  forma- 
tion of  ferrocyanide  of  potassium,  and  separation  of  protoxide  and  dioxide 
of  copper;  it  is  not  decomposed  by  oxalic  acid.  It  appears  to  be  a 
compound  analogous  to  prussian  blue.  (0.  Schulz,  J.  pr.  Chem,  68,  257.) 


Page  44. 

Platinocyanides,  MPtCy*.  —  The  barium'Salt  of  this  series  is  best 
obtained,  according  to  Weselsky,  by  triturating  2  pts.  of  protochloride  of 
platinum  and  3  pts.  of  carbonate  of  baryta  with  water,  heating  the 
mixture  with  10  pts.  of  water  nearly  to  the  boiling  point,  and  passing* 
vapour  of  hydrocyanic  acid  through  the  liquid  as  long  as  carbonic  acid 
continues  to  escape.  —  The  other  platinocyanides  may  be  prepared,  either 
by  decomposing  the  barium -salt  with  sulphates,  or  by  treating  the  corre^ 
spending  carbonates  with  platino-cyanide  of  hydrogen  ^obtained  hy 
decomposing  the  barium-salt  with  sulphuric  acid).  — A  yellow  platino* 
cyanide  of  magnesium,  MgPtCy'  +  6H0  (aI«o  observed  by  Schafarik,  x,  509) 
is  obtained  by  leaving  a  solution  of  the  ordinary  red  and  metal-green 
magnesium-salt  (viii,  254)  in  hot  water  or  in  absolute  alcohol,  to  crystal- 
lise over  oil  of  vitriol.     Lemon.yellow  plates  are  then  deposited,  a  line 


SULPHOCYANIDES.  499 

in  width,  eeyeral  lines  in  length,  and  exhibiting  a  bine  iridefcence  by 
reflected  light  —  A  red  platino-ctfanide  of  hydrogen  HPtCy*  +  5H0  (also 
obeerved  by  Quadrat)  is  obtained  by  treating  platinocyanide  of  barium 
or  potassium  with  an  equivalent  quantity  of  strong  sulphuric  acid,  digest- 
ing in  a  mixture  of  ether  and  alcohol,  and  drying  over  sulphuric  acid. 
The  hydrogen-salt  is  then  deposited  in  crystals  7  or  8  lines  in  length, 
half  a  line  tliick,  and  having  a  splendid  vermilion  colonr  with  blue  irides« 
cence  on  the  prismatic  faces.  The  crystals  absorb  water  from  the  air 
and  then  assume  the  ordinary  appearance  of  hydroplatinocyanic  acid. 
(Weselsky,  J,  pr.  Cliem,  69,  276.) 

FkUinosesquicyanideA,  M*Pt*Cy'or2MCy,Pt*Cy*.  —  These  compounds 
are  obtained  by  triturating  the  platinocyanides  with  nitric  acid  of 
sp.  gr.  1*3,  removing  the  excess  of  nitric  acid  by  draining  and  pressure, 
and  recrystallising  several  times  from  the  smallest  possible  quantity  of 
cold  water: 

3MPtCy«  +  2NO*  =  Mspt^Cy*  +  MO,NO«  +  PtCy  +  NO*. 

They  are  all  soluble  in  water  and  alcohol,  and  all  form  colour- 
less solutions,  excepting  the  lithium-salt,  which  is  yellowish. — The 
potassiumsaU  K*Pt*Cy'  -f  6H0  (also  observed  by  Knop,  ▼iii,  49)  crystal- 
lises in  slender  undefined  needles  having  a  coppery  metallic  lustre  but 
appearing  green  by  transmitted  light.  They  turn  dark  green  at  180°, 
and  yellow  at  200°,  without  losing  their  metallic  lustre.  —  The  ammonium- 
taU  (NH^)'Pt*Oy'  crystallises  in  thin  needles  often  half  an  inch  long.  It 
has  a  golden  yellow  metallic  lustre,  becomes  steel-green  at  150°,  with 
partial  decomposition,  and  lemon  yellow  between  1 80°  and  1 90°.  It  is 
more  soluble  in  water  than  the  potassium-salt.  —  The  lithium'salt 
Li'Pt'Cy*-f6H0  is  still  more  soluble  both  in  water  and  in  alcohol. — 
The  magnesium^alt  forms  a  blackish  violet  satiny  mass  of  microscopic 
needles.  (Weselsky.) 
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Ferrous  JSulphocyanide  FeCyS'  +  3 HO.  —  When  a  solution  of  iron 
wire  in  hydro-sulphocyanic  acid  concentrated  as  much  as  possibl9,  is  left 
to  evaporate  in  vacuo  over  oil  of  vitriol,  ferrous  sulphocyanide  is  deposited 
in  rather  large  oblique  rhombic  prisms  having  an  intense  green  colour, 
and  a  bitter  inky  taste.  They  dissolve  readily  in  water,  alcohol  and 
ether.  Both  the  crystals  and  their  solution  auicKly  turn  red  on  exposure 
to  the  air.  The  crystals  are  decomposed  oy  heat,  with  evolution  of 
sulphide  of  carbon  and  formation  of  mellonide  of  iron. 

Claus. 

Fe 280  ....  23-83  2356 

2    S   32-0  ....  27-23  27-44 

Cy 26-0  ....  22-12 

34  HO  31-5  ....  26-82  2674 

FeCyS*  +  3iAq? 117-5     ....  100-00 

Moat  probably  tbe  salt  was  imperfectly  dried,  and  the  proper  qaantity  of  woter 
is  3  At. 

2  K  9 
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Ferric  Sulphoeyanide  Fe*(CvS*)*  +  3H0. —  1.  Remains  in  tbe  form 
of  a  dark  brown -red,  nearly  black,  cryetalline  mass  when  a  eolation  of 
recently  precipitated  ferric  hydrate  in  concentrated  hydrosnlphocyanie 
acid  is  left  to  evaporate  over  oil  of  vitriol.  —  2.  By  digesting  a  mixture  of 
2  At.  anhydrous  ferric  sulphate  and  1  At.  sulphoeyanide  of  potassium 
with  alcohol,  and  evaporating  the  solution  over  oil  of  vitriol,  the  salt  is 
obtained  in  small  dark  red  crystals  of  cubic  form  but  not  well  defined. 

Clam. 

2Fe  56  ....  21-79  21-91 

6S 93  ....  37-3.5  37-37 

3  Cy  78  ....  30-85 

3  HO    27  ....  10-51  n-00 

Fe«,(CyS«)»  t  3Aq 257     ....  100  00 

The  salt  decompo«ses  after  keeping  for  some  time,  and  exhibits  when 
heated  the  same  benavioar  as  ferroas  sulphoeyanide.  Its  ooncentrmted 
aqueous  solution  is  decomposed,  like  cupric  sulphoeyanide,  by  dilation 
with  a  large  quantity  of  water  (but  not  with  alcohol),  losing  its  colour, 
and  depositing  a  light  yellow  substance,  which  is  probably  a  bade 
compound  of  ferric  oxide  with  a  product  of  the  decomposition  of  salpho- 
cyanogen.  The  coloured  filtrate  contains  hydrocyanic  and  snlphurio 
acids,  together  with  a  small  quantity  of  free  hydrosulphoeyanic  acid,  but 
its  principal  constituent  is  ferric  sulphoeyanide.  Nevertheless,  the 
formation  of  ferric  sulphoeyanide  is  the  most  delicate  of  all  tests  for  the 
presence  of  ferric  oxide,  provided  the  liquid  is  acidulated  with  hydro- 
chloric acid.  In  a  li(jaid  containing  only  y.iyu^.Tnnr  P^'^  ^^  ^^°  ^^  ^^ 
form  of  sesquioxide,  the  reaction  is  still  perceptible,  provided  the 
observer  IooIls  down  the  tube  held  over  a  white  surface  ;  ToTt'.Tnrs'  ^^  i^^^ 
gives  a  deep  rose  colour.  The  red  solution  is  decolorised  by  poly  basic 
organic  acids  and  likewise  by  phosphoric  acid. 

Ferric  sulphoeyanide  dissolves  readily  In  water ^  alcohol  and  ether. 
Ether  extracts  it  from  its  aqueous  solution,  producing  a  violet-parple-red 
liquid  which  is  reduced  by  light  to  green  ferrous  sulphoeyanide.  (Clans.) 

Suljphocyanide  of  Cobalt,  CoCyS*,  forms  prisms  of  a  fine  deep  violet 
ofiloor.  (ClaoSj  Ann.  Fharm  99,  48,) 


Page  96. 

Sulphoeyanide  of  Silver,  ^-  When  a  moderately  concentrated  solution 
of  sulphoeyanide  of  silver  and  ammonium  (or  potassium)  is  mixed  with 
aqueous  ammonia,  the  liquid  gradually  becomes  filled  with  colourless 
nacreous  laminie  of  sulphoeyanide  of  silver.  When  a  lump  of  the 
double  salt  evaporated  to  dryness  is  immersed  in  dilute  ammonia,  the 
compound  changes  for  a  while  to  an  amorphous  mass  resembling  chloride 
of  silver,  and  a  few  seconds  after,  the  vessel  becomes  filled  with  a  most 
beautiful  crystalline  magma.      Hydrochloric  acid  acts  like  ammonia. 


HYDRATE   OF  ETHYLENE.  601 

—  Recently  precipitated  oxide  of  silver  digested  at  a  gentle  heat  in 
salphocjanide  of  ammoniam,  gradually  dissolves^  with  evolation  of 
ammonia.  The  liquid^  which  always  contains  an  excess  of  salphocyanide 
of  ammoniam,  likewise  deposits  crystallised  sulpLocyanide  of  silver  on 
addition  of  ammonia  or  hydrochloric  acid. 


Page  887. 

Hydrate  of  Ethylene. 

A.  WuRTz.     CompU  rend.  43,  199;  Ann.  Pharm,  100, 110. 

Glycol, 

Foifnatian  and  Preparation.  By  the  action  of  hydrate  of  potash 
on  acetate  of  ethylene  : 

C*H<     Io4^ovun2     C*Hn  ^^„/Cm»0«,^N 
(CWO«)2/^   +2KH0S*     H«}^  +  2V     K      )^) 

Preparation.  Acetate  of  ethylene  (6*15  grm.)  is  mixed  in  a  flask  with 
hydrate  of  potash,  (4*72  grm.)  previously  ignited  and  pulverised.  A 
hrisk  action  immediately  takes  place,  and  after  the  lapse  of  a  day,  a  mass 
of  acetate  of  potash  is  found  in  the  flask.  The  mixture  is  then  heated 
to  180^  in  an  oil-bath,  and  after  a  small  distillation- tube  has  been 
adapted  to  the  flask,  the  heat  is  raised  to  between  250^  and  260^.  A 
colourless  liquid  then  passes  over,  which  is  to  be  rectified,  and  the  portion 
which  distils  between  190°  and  200°  collected  apart 

Properties.  Colourless,  somewhat  viscid  liquid,  having  a  sweet  taste. 
Boils  at  195°  and  distils  without  decomposition.  Its  vapour  is 
inflammable. 


4C 

6H 
4  O 


WurtjE. 

24 

•  ••  • 

S8-7 

• •        tio't 

6 

•  •  •• 

9-7 

9-9 

32 

■  •  ■  • 

51-6 

51'4 

C^H«0* 62     ....  loco     100-0 

May  be  regarded  as  a  double  molecule  of  water  u,  y  O*,  in  which  2  At  IT  are 
replaced  by  the  biatomic  radical  C^H^  (compare  page  222  of  this  Tolume). 

Decomposiiiona.  1 .  Hydrate  of  ethylene  is  converted  by  oxidation 
with  nitric  acid,  into  glycolic  acid  C^H^O',  and  afterwards  into  oxalic 
and  carbonic  acids.  When  it  is  dissolved  in  four  times  its  volume  of 
nitric  acid,  of  sp.  ^.  1*33  and  solution  is  left  to  evaporate  for  several 
days  over  caustic  lime  in  vacuo  at  the  temperature  of  the  air,  a 
syrupy  liquid  remains,  which,  when  diluted  with  water,  neutralised  with 
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chalk,  and  treated  with  alcohol  after  filtration,  yields  a  precipitate  of 
glycolate  of  lime  C^H'CuO^  —  The  alcoholic  liqnid  filtered  from  this 
precipitate  does  not  contain  any  substance  capable,  like  aldehyde,  of 
uniting  with  bisulphite  of  soda.  —  Boiled  for  some  minutes  with  four 
times  its  volume  of  weak  nitric  acid,  it  gives  off  red  vapours,  and  the 
solution  on  cooling  solidifies  in  a  pulpy  mass  consisting  of  interlaced 
crystal's  of  oxalic  acid.  —  Monohydratea  nitric  acid  acts  still  more  vio- 
lently, carbonic  acid  being  evolved,  and  glycolic  and  oxalic  acids  remaining 
in  solution. — 2.  Pure  hydrate  of  ethylene  dropped  on  platinum-black 
makes  it  red-hot  and  gives  off  carbonic  acid.  A  solution  of  hydrate  of 
ethylene  iu  four  times  its  bulk  of  water,  added  to  platinum-black,  also 
causes  rise  of  temperature  and  evolution  of  carbonic  acid,  and  the 
platinum-black  is  afterwards  found  to  contain  traces  of  glycolic  acid. 
Wurtz  [Ann.  Fhami,  103,  36C.) 

Combinations.     Hydrate  of  ethylene  is  soluble  in  all  proportions  in 
water  and  in  alcohol. 


Acetate  of  Ethylene. 

A.  Wurtz.     Compt  rend.  43,  199;  Ann.  Pkarm.  100,  110. 
Acetate  qf  Glycol. 

Formation,     By  the  action  of  iodide  of  ethylene  on  acetate  of 
silver : 

Preparation.  Iodide  of  ethyl  is  mixed  by  small  portions  with  well 
dried  actate  of  silver  (lO  gun,  of  the  former  to  12  grm.  of  the  latter;  it  ia 
not  advisable  to  operate  with  larg^er  quantities),  and  the  mixture  is  intro- 
duced into  a  flask.  A  brisk  action  soon  begins,  and  the  mass  assumes  a 
yellow  colour  from  formation  of  iodide  of  silver,  and  gives  off  a  consi- 
derable Quantity  of  gas,  principally  carbonic  acid  and  defiant  gaaea 
(arising  nrom  secondary  actions).  As  soon  as  the  mixture  is  sufficiently 
cooled,  a  fresh  portion  is  introduced,  and  the  process  continued  till 
between  100°  and  150°  grammes  of  iodide  of  ethylene  have  been  used. 
At  the  end  of  the  reaction,  there  is  found  in  the  flask,  a  yellow  mass  of 
iodide  of  silver,  saturated  with  a  liquid;  and  on  distilling  this  mixture, 
which  requires  a  somewhat  high  temperature,  an  acid  liquid  passes  over, 
coloured  brown  by  iodine  and  containing  acetic  acid  besides  neutral  pro- 
ducts. When  subjected  to  fractional  distillation,  it  begins  to  boil  at 
1 20°,  but  the  temperature  soon  rises,  and  the  portion  which  distils  over 
between  leo^'and  200°,  roust  be  collected  apart.  The  distillate,  which 
is  still  acid,  is  redistilled  over  oxide  of  lead,  and  again  subjected  to 
fractional  distillation,  till  it  passes  over  almost  entirely  between  1 80° 
and  \B0\  If  it  still  contains  a  t.*ace  of  iodide,  it  must  be  rectified  over 
oxide- of  silver. 


GLYOXAL. 
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PraperiieB.  Colourless  neutral  liquid,  nearly  inodorous  at  ordinary 
temperatures  but  smelling  slightly  of  acetic  acid  when  heated.  It  is 
heavier  than  water  and  sinks  to  the  bottom  of  it  in  large  drops.  Boils  at 
185^,  and  distils  without  decomposition. 


Calculation. 

12  C  72     ....     49-31 

10  H 10     ....       6-85 

8  O 64     ....     43-84 

C»H»«0»  146     ....  100-00 


Vol.  Density. 

C-?apour  12  4  9920 

H-gas 10  0-6930 

O-gas    4  4-4372 

Vapour  of  C»Hi*0» ....       2  101222 

1  50611 


I. 


-  20H<0*  +  C*H«0<  -  4H0. 
acetic  acid.       glycol. 


By  bases,  e.  g,  potash  or  baryta,  in  presence  of  water,  it  is 
resolved  into  acetic  acid  and  hydrate  of  ethylene,  (p.  501).  1*298  gnu. 
acetate  of  ethylene  was  heated  with  excess  of  hydrate  of  baryta  to  between  120°  and 
130*  in  a  sealed  tube,  and  the  product  was  diluted  with  water,  saturated  with  carbonic 
acid  and  filtered.  The  filtrate  contained  acetate  of  baryta,  which,  when  decomposed  by 
sulphuric  acid,  yielded  1  850  grm.  sulphate  of  baryta :  or  1  At.  acetate  of  ethylene, 
yielded  1*8  At.,  or  nearly  2  At.  acetic  acid. 

Acetate  of  ethylene  dissolves  in  a  very  large  quantity  of  water y  and 
is  also  soluble  in  alcohol. 

Ethyl-glycerine,  C^U*0*  »       „,  1 0>.     In  the  preparation  of  acetate  of  ethylene 

above  described,  there  is  also  formed  an  oily  liquid  which  remains  in  the  retort  after 
the  acetate  of  ethylene  has  passed  over,  and  has  a  boiling  point  above  250°.  This 
liquid  appears  to  be  the  acetate  of  ethyl-glycerine,  a  compound  homologous  with 
triacetin  (ix,  497),  and  containing  C^H'  in  place  of  C^H*. 


Glyoxal.    c*H«o*. 

Debus.    Ann.  Fharm.  102,  20. 

Formaiion  (p.  506). 

Preparation.  When  the  syrupy  neutral  liquid  obtained  in  the  prepa- 
ration of  glyoxylic  acid,  is  mixed  with  several  times  its  volume  of  a  concen- 
trated solution  of  bisulphite  of  ammonia,  and  the  mixture  left  to  itself  for 
some  hours,  the  sides  of  the  vessel  become  covered  with  a  white  crystal- 
line crust  consisting  of  a  compound  of  glyoxal  with  bisulphite  of  soda; 
and  by  dissolving  this  product  in  the  smallest  possible  quantity  of  boiling 
water  and  leaving  the  filtrate  to  cool  quietly,  the  compound  is  deposited 
in  fine  crystals,  which,  after  two  crystallisations,  are  obtained  quite  pure. 
A  further  quantity  may  be  obtained  by  treating  the  mother-liquors  with 
alcohol.  The  sodium-compound  mixed  with  chloride  of  barium  yields, 
after  two  days^  crystals  of  the  corresponding  barium-compound,  which 
may  also  be  purified  by  recry stall isat ion,  and  by  decomposing  the  barium- 
compound  with  the  exact  quantity  of  sulphuric  acid  required,  and 
evaporating  the  filtrate  to  remove  water  and  sulphurous  acid,  glyoxal  is 
obtained  in  the  solid  state. 
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Properties.    Transparenty  slightly  yellowUh,  amorphous  mass,  which 
deliqaesoes  when  exposed  to  the  air. 


4  C  

At  loo^ 

9A                 ^1*^7 

Debu. 
40*2 

2  H 

2     ....       3*45     .. 

3»5 

4  O 

32     ....     55-18     .., 

56-3 

C*H«0*    58    „..  100-00    100-0 

The  deficiencj  of  carbon  in  tho  analysis  is  due  to  an  admixture  of  thd 
compound,  which  could  not  be  completelj  removed. 

Gljozal  may  be  regarded  at  tbe  aldehyde  of  glyoxylic  add  (C^HK)*),  It  atande 
between  glycol  and  ozidic  add,  in  the  same  manner  aa  ordinary  aldehyde  betweeo 
alcohol  and  oxalic  add.  Common  alcohol  (monatomic)  by  losing  2  At.  H,  is  con- 
verted into  aldehyde,  and  aldehyde,  by  taking  up  2  O,  is  converted  into  acetic  add.  In 
like  manner,  glycol,  which  is  biatomic,  by  giving  up  4  At.  H,  becomes  glyoxal,  and 
glyoxal,  by  taking  up  4  At.  O,  is  converted  into  oxalic  add  C^H*0^. 

DeeomposMofU,  1 .  An  aqueons  solution  of  glyoxal  treated  with  a 
small  quantity  of  very  dilute  nitric  acid  and  evaporated  over  the  water- 
l»ath,  leaves  a  residue  of  glyoxylic  acid.  An  excess  of  nitric  acid^  even 
when  very  dilute,  converts  it  into  oxalic  acid.  ^-  2.  Glyoxal  is  decom- 
posed by  sulphuretted  hydrogen.  —  3.  By  caustic  alkalis,  even  at 
ordinary  temperatures,  it  is  converted  into  a  salt  of  glycolic  acid  :  e.^, 

C*H«0<  +  CaO,HO  -  C*H>CaO». 

glycolate  of  lime. 

4.  The  aqueous  solution  is  merely  clouded  by  neutral  acetate  of  lead, 
but,  on  addition  of  ammonia,  a  copious  white  precipitate  is  formed.  — 
With  nitrate  of  silver  and  ammonia,  it  forms  a  beautiful  speculum  of 
silver. 

OomUnaiiam,    Glyoxal  dissolres  very  readily  in  water. 

Glyoxal  wUh  iimmonia.— A mmoniacal  gas  passed  through  an  ethereal 
solution  of  glyoxal  forms  a  white  precipitate. 

Glyoxal  with  Biaulphtie  of  Ammonia,  —  A  concentrated  solution  of 
bisulphite  of  ammonia  mixed  with  glyoxal  deposits  this  compound  in 
crystals,  the  deposition  of  which  is  attended  with  considerable  evolution 
of  heat.  The  crystals  are  purified  by  recrystallisation  from  hot  water, 
but  the  boiliuff  must  not  be  long  continued,  as  otherwise,  a  portion  of  the 
salt  is  apt  to  decompose. 

Shining  prismatic  crystals,  white,  or  often  slightly  yellowish;  very 
soluble  in  water,  insoluble  in  alcohol.  The  aqueous  solution  is  precipi- 
tated by  acetate  of  lead,  but  not  by  salts  of  sine,  copper  or  silver. 


4  C 

Dried 

in  vacuo. 

24 
10 
28 
48 
128 

....     10-0     ... 
4*2 

....     11-8 
....     20-3 
....    53-7     ... 

Debus. 
100 

10  H 

4-5 

2N 

6  O 

4  S0»  ... 

••• ••••• 

52-8 

C<(NH<)H 

>*.4S0» 

+  2 

Aq  

238 

....  1000 
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Glyoxal  with  Bisulphite  of  Soda.  —  Preparaii<m  (p.  503).  Small  hard 
white  crystals,  easily  soluble  in  water,  insoluble  in  alcohol.  The  aaueoiM 
solution,  when  boiled  for  some  time,  acquires  a  slight  yellowish  tint;  it 
precipitates  acetate  of  lead  and  chloride  of  barium.  It  is  slowly  decom- 
posed by  hydrochloric  and  sulphuric  acids>  with  evolution  of  sulphurous 
acid;  also  by  hot  nitric  acid,  with  formation  of  oxalic  and  sulphuric, 
acids.  With  caustic  soda  and  carbonate  of  soda,  it  turns  brown  and 
forms  a  dark-coloured  precipitate.  When  glyoxal  is  mixed,  first  with 
caustic  soda,  and  then  with  sulphite  of  soda,  the  mixture  remains  colour- 
less, because  the  glycolate  of  soda  formed  by  the  action  of  the  caustic 
soda  is  not  affected  by  sulphites. 


4  C 

6  H 

Dried  in  vacuo, 

24 

6 

....       8-45     ... 
....       211     ... 
....     1619     ... 
....     2816     ... 
....     45-09     ... 

Debus. 

8-44 

216 

2  Na 

10  o 

46 

80 

1606 

27*94 

4  80« 

128 

45-40 

C*H»0<,2(NaO,HO,2SO«)+2Aq..  284     ....  10000     100-00 

Glyoxal  with  Bistdphite  of  Baryta,  —  Preparation  (p.  503).  The  hot- 
saturated  solution  deposits  after  about  two  days,  nearly  the  whole  of  tlie 
salt  in  indistinct  concentrically  grouped  masses. 

Dried  in  vacuo.  Debas. 

4  C 24  ....  6-97  6-12 

9H 9  ....  2-25  2-19 

2  Ba  137  ....  3407  33-83 

13  O 101  ....  25-87  26-33 

4  SO»  128  ....  31-84  3153 

C*H«0<,2(BaO,HO,2SO«) -r 5HO..  402     ....  100-00     10000 

The  salt  heated  on  platinum  foil,  blackens,  gives  off  sulphurous  acid, 
and  burns  away,  leaving  sulphate  of  baryta.  The  aqueous  solution 
boiled  with  a  slight  excess  of  caustic  baryta,  yields  a  precipitate  of 
neutral  sulphite  of  baryta,  while  free  baryta  and  glycolate  of  baryta 
remain  in  the  liquid. 

C<H»0*,2(BaO,HO,280»),5HO  +  (BhO,HO)  =  4(BaO.S02)  +  9H0  +  C^H»BaO«. 

glycolate  of 
baryta. 

Glyoxal  dissolves  with  great  facility  in  alcohol  and  ether. 


Olyozylic  Acid. 

C*H*0»  =  C*H»0«  +  2H0.? 
Debus.     Phil.  Mag.  [4],  12,  361;  Ann.  Pharm.  100,  1. 

Formation.     By  the  action  of  nitric  acid  on  alcohol: 

C<H«0»  +  80  -  CniW  +  4H0  or  OH*0«  +  2H0. 
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Debus  originally  regarded  glyozyiio  aeid  as  C^U^O^  (its  salts  baring  indeed  die  com- 
position (>H^MO^),  and  supposed  tbat  it  was  produced  by  tbe  oxidation  of  glyoolic 
acid  C^H^O',  that  compound  being  previously  formed  by  tbe  action  of  the  nitric 
acid  on  the  alcohol;  but  he  now  (Ann.  Pkarm,  102,  28)  rather  regards  it  as 
C'*IPO*  (glyoxal,  C^H'0^  being  the  corresponding  aldehyde),  and  supposes  its  forma- 
tion from  alcohol  to  be  preceded  by  that  of  glycol  and  glyozal,  according  to  the 
equations : 

C^H«03  +  09  «  C<H*0*. 

glycol. 

C*H»0^  +  40  =  C^HSQ*  +  4HO. 

glycol.  glyoxal. 

and  : 

C^H^O*  +   20  =  C^BPO*. 

glyoxal.  glyoxylic  add. 

This  supposition  does  not  indeed  agree  wiih  the  composition  of  tbe  glyoxylates,  which 
in  the  anhydrous  state  appear  to  be  C^H^MO^ ;  bat  Debus  suggests  that  there  may  be  an 
anhydrous  glyoxylic  acid  C^H^'»  related  to  glyoxylic  acid  C'*H*0^,  in  the  same  manner 
as  anhydrous  tartaric  acid  (x,  336)  to  ordinary  tartaric  acid,  and  containing  hydrogen 
replaceable  by  metals. 

Preparation,  220  grms.  of  80  per  cent,  alcohol  are  poured  into  a  tall 
narrow  flask  capable  of  holding  about  1  ^  lb.  of  water;  100  grammes  of 
water  are  introduced  below  the  alcohol  by  means  of  a  funnel  having  its 
neck  finely  drawn  out ;  and  below  this,  are  ponred  200  grms.  of  red 
fuming  nitric  acid,  so  that  the  three  liquids  may  remain  one  above  the 
other  and  mix  as  little  as  possible  at  first.  The  bottle  is  then  closed  with 
a  cork  fitted  with  a  gas-delivery  tube  dipping  under  water,  and  the  whole 
is  left  for  six  or  eight  days,  at  a  temperature  of  20°  t<>  22°,  till  the  liquids 
have  become  completely  mixed,  and  the  resulting  nitrite  of  ethyl  has 
volatilised.  The  residual  liquid,  containing  nitric,  acetic  and  formic 
acids,  compound  ethers,  glyoxal  and  other  aldehydes,  glycolic  acid  and 
glyoxylic  acid,  is  evaporated  to  a  syrup  over  the  water-bath  in  portions 
of  20  to  30  grms.  each;  the  residues  containing  oxalic,  glycolic  and 
glyoxylic  acids,  together  with  the  less  volatile  aldehydes,  are  dissolved  in 
small  quantities  of  water;  the  united  solutions  are  neutralised  with  chalk; 
the  neutral  liquid  is  mixed  with  an  equal  volume  of  alcohol;  and  the  result- 
ing precipitate  of  lime-salts  pressed  and  repeatedly  boiled  with  water. 
The  supernatant  liquid  contains  glyoxal  and  glycolate  of  lime.  The  aqueous 
extract  yields  crystals  of  glyoxylate  of  lime,  and  a  further  quantity  of 
this  salt  may  be  obtained  by  concentrating  the  mother-liquor.  The  subse- 
quent mother- liquors  yield  a  double  salt  of  glycolate  and  glyoxylate  of  lime,  and  the 
last  contain  glycolate  of  lin.e  (p.  509). 

The  hvdrated  acid  is  obtained  by  decomposing  the  lime-salt  with 
oxalic  acid,  and  evaporating  the  solution  in  vacuo,  in  the  form  of  a 
viscid,  transparent,  slightly  yellowish  syrup,  which  dissolves  readily  in 
water.  The  solution  heated  to  100°  gives  off  unaltered  glyoxylic  acid 
together  with  the  watery  vapours.  The  syrupy  acid,  when  strongly 
heaced,  gives  off  acid  vapours  and  volatilises,  leaving  a  scanty  black 
residue. 

The  Glyoa^ylates  C^H'MO',  are  obtained  by  neutralising  the  bases  or 
their  carbonates  with  the  aqueous  acid. 

GloxylaU  of  Ammonia  crvstallises  in  hard  crusts,  consisting  of  needle- 
shaped  crystals  concentrically  grouped. 
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Glyoxylate  of  Potash,  —  White,  very  deliquescent  salt,  difficult  to 
crystallise. 

Glyoxylale  of   Lime,  —  {Preparation  p.  506),  —  Cryst.illises  in    thin 
needles  or  hard  prismatic  crystals,  soluble  in  177  pts.  of  water  at  8^. 


Dried 
4  C  

tn  vacuo, 

24     ....     21-62     .. 

3     ....       2-70     .. 

20     ....     18-01     .. 

64     ....     57-67     .. 

Debus  {mean). 
21-62 

3  H 

2-76 

Ca 

8  O 

18-20 

57-42 

C*H»CaO« 

Ill     ....  10000     .. 

100  00 

The  salt  may  be  heated  to  between  160**  and  170°  without  loss  of 
weight,  but  is  decomposed  at  180^,  with  evolution  of  water  and  car- 
bonic acid,  and  formation  of  oxalate,  glycolate  and  carbonate  of  lime, 
together  with  a  resinous  substance.  From  this  decomposition  it  appears 
most  probable  that  the  salt  is  anhydrous,  and  consequently  that  the  formula  of 
glyozylic  acid  is  C^H^O^ ;  it  is  possible  however  that  it  may  contain  2  At.  water,  which 
are  given  off  only  at  the  temperature  at  which  the  salt  itself  decomposes.  In  that  case 
the  formula  of  the  lime-salt  would  be  C'^UCaO^  +  2Aq  and  that  of  glyoxylic  acid 
C^H'O'  (p.  506).  The  relation  of  glyoxylic  acid  to  glyoxal  is  in  favour  of  this 
sapposition. 

The  solution  of  glyoxyiate  of  lime  mixed  with  lime-water  yields  a 
white  precipitate  of  a  basic  salt,  which  is  decomposed  by  carbonic  acid 
in  the  cold,  into  carbonate  of  lime  and  the  neutral  glyoxyiate;  and  is 
resolved  by  water,  gradually  at  ordinary  temperatures,  quickly  on  boiling, 
into  oxalate  and  glycolate  of  lime  : 

2C^H8CaO«  +  CaO,HO  «  C<Ca«08  +  C^H8CaO«  +  4 HO. 

The  solution  of  the  neutral  lime-salt  is  not  precipitated  by  nitrate  of  baryta  or 
chloride  of  copper. 

Glyoxyiate  of  Lead.  —  White  precipitate  obtained  by  adding  neutral 
acetate  of  lead  to  the  aqueous  solution  of  the  lime-salt. 


4  C 

...     24-0 

....       8-0 

0-7 

....     69-7 

....    21-6 

Debus. 
7-6 

2  H 

2*0 

11 

2  Pb   

...  207-6 

70-9 

8  O 

...     64-0 

20-4 

Cm«PbS08 

...  297-6 

....  100-0 

1000 

The  composition  of  this  salt  sr ems  to  show  that  the  acid  is  bibasic  ;  the  formation 
of  a  basic  lime-salt  tends  towards  the  same  conclusion,  which  is  also  in  accordance  with 
the  relation  of  glyoxylic  acid  to  glycol  and  glyoxal.  If  glvoxylic  acid  be  really 
C^H^O",  the  three  compounds,  glycol  CHl^O^,  glyoxylal  C^H^O^,  and  glyoxylic  acid 
C'H'O',  will  be  related  to  each  other  in  the  same  manner  as  alcohol^  aldehyde  and 
acetic  acid.  •    ^ 

Glyoxyiate  of  Silver.  —  Oxide  of  silver  dissolves  in  aqueous  glyoxylic 
acid,  and  the  concentrated  solution  left  to  evaporate  at  ordinary  tempera- 
tures, yields  white  rhombic  crystals,  which  however  are  always  contami- 
nated with  metallic  silver,  even  if  the  light  has  been  carefully  excluded. 
The  aqueous  solution  deposits  a  silver  speculum  when  boiled. 
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Glycolic  Acid. 

C*H*0«  =  C*H*0«,0*. 

SoooLOFF  ^Strecker.     (1851.)     Ann,  Fharm,  80,  18. 
Dessaignes.     Compt.  rend.  38,  44. 

Formation  and  Preparation,  1 .  Benzoglycolio  acid  (p.  66)  is  reeolred 
by  b  )iliii^  with  water  to  which  a  little  snlphurio  acid  is  added,  into 
glycolic  and  benzoic  acids  :  the  greater  part  is  decomposed  in  the  conree 
of  a  few  hours,  but  to  render  the  decomposition  quite  complete,  several 
dajs  boiling  is  required.  The  liquid  is  eraporated  as  long  as  benzoic 
acid  continues  to  separate  on  cooling,  then  neutralised  with  carbonate  of 
baryta,  filtered  from  the  resulting  sulphate  of  baryta,  and  evaporated  to 
a  syrup.  The  baryta-salt  which  crystallises  out  on  cooling,  is  dissolved 
in  a  small  quantity  of  water,  and  decomposed  by  dilute  sulphuric  acid; 
the  filtered  solution  evaporated  to  a  syrup;  this  residue  dissolved  in  ether; 
and  the  ethereal  solution  left  to  evaporate.     (Socoloff  Si  Strecker.) 

2.  An  aqueous  solution  of  glycocol  is  decomposed  by  nitrous  acid 
with  evolution  of  nitrogen  gas;  the  liquid  with  shaken  up  ether  and 
evaporated  leaves  glycol ic  acid  : 

C^NHftQ*  +  NO«  «  C*H*0«  +  HO  -r  2N. 

If  the  liquid  is  evaporated  immediately  after  the  action  of  the  nitrons 
acid,  the  glycolic  acid  thus  produced  is  converted  into  oxalic  acid. 
(Socoloff  &  Strecker.)  Dessaignes,  by  the  same  process,  obtained  glycolic 
acid  in  the  crystalline  form. 

d.  Tartronic  acid  (x,  845),  is  heated  to  180^,  till  no  more  gas  is 
evolved;  the  residue  consisting  of  nearly  pure  glycolide  is  washed  with 
cold  water  and  dissolved  in  potash;  the  resultiug  glycolate  of  potash  is 
precipitated  by  nitrate  of  silver,  and  the  glycolic  acid  is  separated  from 
the  silver-salt  by  hydrochloric  acid.  The  solution  of  the  acid  crystallises 
in  vacuo.     (Dessaignes.) 

4.  When  glycol  is  dissolved  in  four  times  its  bulk  of  nitric  acid  of 
sp.  gr.  1  '33;  and  the  solution,  after  standing  for  several  days,  is  concen- 
trated in  vacuo  over  quick  lime,  an  acid  syrupy  residue  is  left,  which 
when  dissolved  in  water,  neutralised  with  chalk,  and  mixed  with  alcohol, 
yields  a  precipitate  of  glycolate  of  lime;  and  on  precipitating  the  lime 
by  the  exact  quantity  of  oxalic  acid  required,  and  evaporating  the  filtrate 
in  vacuo,  glycolic  acid  is  obtained  in  crystals.  (Wurtz,  Compt,  rend. 
44,  1306;  Ann.  Fharm.  102,  366.) 

Glycolic  acid  is  also  produced  in  the  oxidation  of  alcohol  by  nitric 
acid,  the  intermediate  products  being  glycol  and  glyoxal.  (Debus, 
p.  506).  —  Cloez  (Compt.  rend.  34,  364)  found  in  the  mother- 
liquor  obtained  in  the  preparation  of  fulminating  mercury,  an  acid 
having  the  composition  of  glycolic  acid.  The  mother-liquor,  after  being 
neutralised  with  chalk,  was  distilled  in  the  water-bath,  and  the  residue 
left  after  the  more  volatile  products,  aldehyde,  acetic  ether,  formic  ether, 
and  nitrous  ether  had  passed  over,  was  found  to  contain  nitrate,  acetate 
and  formiate  of  lime,  together  with  the  lime-salt  of  an  acid  having  the  com- 
position OH^0^  By  repeatedly  abandoning  the  solution  to  spontaneous 
evaporation  and  decanting  the  liquid  containing  the  more  soluble  salts, 
this  lime-salt  was  obtained  in  small  light  nodules  resembling  lactate  of 
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lime;  and  by  deooniposing  the  lime-salt  with  oxalic  acid,  and  concen- 
trating the  eolation  over  the  water-bath  or  in  vacno  over  oil  of  vitriol, 
the  acid  was  obtained  in  the  form  of  a  sjrupj  liquid  resembling  lactic 
acid.     Cloez  gave  to  this  acid  the  name  HomolacUc  acid, 

6.  Bj  the  action  of  alkalis  on  gljozal  or  glyoxylic  acid.  (Debus^ 
pp.  501,  507). 

Fivperties,  Flat  crystals,  having  the  form  of  laminie  striated  on 
the  surface.  (Dessaignes.)  The  homolaetie  acid  obtained  by  Cloes,  formed,  when 
couoentrated  ai  mach  as  possible,  a  colourless  inodorous  syrup,  of  sp.  gr.  1*197  at  13*. 
Wnrts  suggests  that  glyoolio  acid  may  exist  in  two  isomeric  modifications. 


4C    

24 

....      31*uo 

5-26     .. 
....     6316     .. 

Dessaignes. 

31-64 

4  H    

4 

5*27 

6  0    

....      4o 

6309 

C<H<0« 

76 

....  10000     .. 

10000 

From  the  second  mode  of  formation,  it  appears  that  glycocol  is  the  amide  of  glycoUc 
acid  :  C*NH»0«  -  C^AdHW.O*  (ix,  247).  The  peculiar  acid  which  Horsford  ob- 
tained (is,  250)  by  the  action  of  chlorine  on  glycocolis  different  from  glycolic  acid,  inaa- 
much  as  its  ammonia-salt  is  precipitated  by  chloride  of  barinm.  (Socoloff  &  Strecker.) 

Combinations.     Glycolic  acid  dissolves  in  water  in  all  proportions. 
The  Olycolatet  are  for  the  most  part  easily  soluble  in  water  and 
crystallisable. 

GlyoolaU  of  Baryta,  —  Preparation  p.  508.  —  Melts  when  heated,  form- 
ing a  perfectly  clear  liquid  which  crystallises  on  cooling.  When  strongly 
heated,  it  swells  up,  diffusing  a  peculiar  odour,  and  leaving  nearly 
colourless  carbonate  of  baryta. 

Socoloff  &  Strecker. 

BaO    76-6  ....  53*34  52-70 

4C 24-0  ....  16-71  16-82 

3  H     30  ....  209  2-27 

5  0 40-0  ....  27-86  28-21 

C^H^BaO*....  143-6     ....  10000     10000 

Glycolaie  of  Lime,  —  The  liquid  obtained  by  the  action  of  nitric  acid 
on  glycol  yields,  when  neutralised  with  chalk  and  mixed  with  alcohol,  a 
precipitate,  which,  when  recrystallised  from  water  forms  tufts  and 
nodules  of  delicate  interlaced  needles.  (Wurtz.)  —  Glyoxal  boiled  for 
a  few  minutes  with  milk  of  lime  forms  a  liquid  which  filtered  and  freed 
from  excess  of  lime  by  carbonic  acid,  yields  glycolate  of  lime  to  the  last 
drop.  —  Glycolate  of  lime  is  also  found  in  the  mother-licjuors  obtained  in 
the  preparation  of  glyoxylic  acid  (p.  d06].  —  The  air-dried  salt  contains 
22  p.  c.  (3  At.)  water  which  it  gives  off  at  100^  or  a  little  above. 
(Wurtz,  Debus.) 

At  120-.  Wurt*. 

CaO  28  ....  29-47  29-47 

4  C   24  ....  25-26  24*87     ....     2500 

3  H  3  ....  3-15  3-52     ....       340 

5  O   40  ....  42-12  42-14 

C*H»CaO«....     95     ....  10000     100-00 
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Dried  over  oil  of  vitriol.  Debus, 

CaO   28  ....  22-95     22-68 

4  C    24  ....  19-67 

3  H    3  ....       2-46 

5  O    40  ....  32-79 

3  HO 27     ....     2213     22-10 

C^H>CaO«  +  3Aq    122     ....  10000 

Debas*  salt  was  obtained  by  the  action  of  lime-water  on  glyoxylate  of  Ume 
(p.  507). 

GlycolaU  of  Lime  with  Glyoxylate  of  Lyne,  —  Crystallises  from  the 
mother-Iiqnors  obtained  in  the  preparation  of  gljoxvlic  acid  (p.  .506).  It 
is  very  soluble  in  water,  and  the  warm-saturated  solution  solidifies  on 
cooling  to  a  jelly  which,  after  some  days,  changes  to  a  crystalline  powder. 
After  drying  in  the  air.  it  gives  oif  771  p.  c.  water  (3  At.;  calc. 
7*45  p.  c.)  at  120°,  still  retaining  2  At  The  solution  gives  with  nitrate 
of  baryta,  lime-water,  chloride  of  copper,  and  nitrate  of  silver,  the  same 
reactions  as  that  of  glyoxylate  of  lime  (p.  507). 


At  120*.  Debns. 

12  C 72  ....  21-49  21-92 

11  H 11  ....  3-28  8-60 

3Ca    60  ....  17-91  1800 

24  0 192  ....  57-32  56-48 

C*H>CaO«,2C<HH:;aO«+2Aq.  335     ....  10000     lOO'OO 

GlycoUUe  of  Zinc,  —  The  aqueous  acid  saturated  at  the  boiling  heat 
with  carbonate  of  zinc,  deposits  on  cooling,  crystalline  crustis  resembling 
lactate  of  zinc,  or  colonrless  opaque  prisms  arranged  in  stellate  groups. 
—  The  salt  is  sparingly  soluble  in  cold  water,  soluble  in  33  pts.  of  hot 
water,  insoluble  in  alcohol.  It  gives  off  1 4*35  p.  c.  (2  At.)  water  at  109^ 
(Socoloff  k  Strecker.) 

At  100*.  Socoloff  &  Strecker. 

ZnO    40-5     ....  37-67  37*64 

4  C 24-0     ....  22-33  2269 

3  H    3-0     ....  2-79  3-00 

5  0 400     ....     37-21     36-67 

-* 

C*H»ZnO«....  107-5     ....  100-00     10000 

Glycolate  of  Silver,  —  A  solution  of  glycol ide  in  potash  forms  with 
nitrate  of  silver,  a  white  iloccalent  precipitate  which  soon  becomes  crys- 
talline, dissolves  readily  in  hot  water,  and  may  be  obtained  therefrom  in 
large  crystals.  At  100°  it  turns  reddish  and  gives  off  4*79  p.  c.  (1  At.) 
water.  (Dessaignes.)  — Glycolate  of  silver  prepared  by  decomposing  glycolate  of 
baryta  with  snlphate  of  silver  decomposed  even  while  still  in  solution,  the  liquid  depo- 
siting black  flakes.  The  solution  likewise  turned  black  when  evaporated  in  vacuo  over 
oil  of  vitriol,  and  the  viynd  residue  was  no  longer  completely  soluble  in  water.     The 

aqueous  solution  of  the  salt  was  not  precipitatml  by  alcohol  or  ether.     (Strecker.) 

Dessaignes  neutralised  the  acid  prepared  by  2,  mixed  the  solution  with  nitrate  of  silver, 
filtered  to  separate  the  reduced  silver,  and  obtained  the  acid  in  the  crystalline  form 
from  the  filtrate. 


GLYCOLIDE.  fill 

fSyttallUed.  Decsaignei. 

Ag:0  116     ....     56-25  56-12 

4C     24     ....     12-50  12-70 

4  H    4     ....       2-08  2-20 

6  O    48     ....     29*17  28-98 

C<H»AgO«  +  Aq 192     ....   100-00  100-00 

Gljcolic  acid  mixes  in  all  proportions  with  alcohol  and  ether. 


Glycolamide.    c*nh»o*. 

DE88AIONE8.     (1853.)     Compt.  rend.  38,  47. 

Formation  and  Preparation.  1.  Gljcolide  is  dissolred  in  bot 
ammonia.  —  2.  Tartronate  of  ammonia  melts  at  150°,  with  violent  evolu- 
tion of  carbonic  acid;  after  a  while  however  the  escape  of  gas  becomes 
less  rapid,  and  the  residue  forms  on  cooling  a  thick  deliquescent  syrup 
(probably  glycolate  of  ammonia).  If  the  heat  be  continued,  carbonate  of 
ammonia  escapes,  and  at  last  there  remains  a  residue  which  solidifies  on 
cooling,  and  when  recrystallised  yields  beautiful  crystals  of  glycolamide. 
—  This  compound  dissolvcH  readily  in  water,  sparingly  in  alcohol.  Has 
a  faint,  somewhat  sweetish  taste  and  a  slight  acid  reaction. 


4  C    

...     24 

....     32-00     . 

....     18-66     . 

6*66     . 

....     42-68     . 

Dessaignes. 
32'10 

N    

5  H    

...     14 
...       5 

18-29 

6-81 

4  O    

...     32 

42-80 

C*NH*0«  

...     75 

....  10000     . 

10000 

Glycolamide  has  the  same  composition  as  glycocol,  bnt  is  related  to  it  in  the  same 
manner  as  lactamide  to  alanine  (ix,  434;  xi,  470).  (Dessai^es.)  [But  lactamide, 
according  to  Lanrent,  is  lactamate  of  ammoniai  whereas  glycolamide  does  not  contain 
ammonia  (List).] 

Glycolamide  when  treated  with  potash,  does  not  give  off  the  odour 
of  ammonia  till  heat  is  applied.  When  boiled  with  potash  till  ammonia 
is  no  longer  evolved,  it  yields  glycoHc  acid.  —  It  is  not  precipitated  by 
solution  of  platinum. 


Glycolide. 


Debs  ATONES.     Compt,  rend.  38,  46. 


When  tartaric  acid  is  heated  to  160^,  carbonic  acid  is  abundantly 
evolved  together  with  a  body  having  a  peculiar  odour;  if  the  tempera- 
ture be  kept  at  180°,  as  long  as  gas  continues  to  es^pe,  there  remains  in 
the  retort  a  slightly  coloured  mass  which  has  the  consistence  of 
turpentine,  and  solidifies  after  a  few  days;  it  must  be  pulverised  and 
washed  with  hot  water.  White,  tasteless,  insoluble  in  cold,  very 
sparingly  soluble  in  hot  water.     Melts  at  1 80°  without  loss  of  weight. 
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4  C    

.....     24 

....     41-3o 

....           d*40 

....     55-17     ... 

Dessaignet. 
40-40 

2  H    

3-75 

4  O   

....     32 

55-85 

C*H«0* 

58 

....  100-00    .. 

100-00 

Isomeric  with  glyozal. 

Glyoolide  dissolves  in  potash,  producing  gljcollo  acid. 


Page  282. 


Acetic  a4sid.  —  Anhydrous  acetate  of  soda  treated  with  protochloride 
of  sulphur  yields  anhydrous  acetic  acid  : 

4C*H»N»0*  +  3aS  -  2C«H«06  +  3NaCl  +  N»0,SO»  +  2S. 

The  process  cannot  however  he  applied  to  the  preparation  of  anhydrous 
acetic  acid,  inasmuch  as  the  product  is  contaminated  with  other  bodies, 
especially  sulphur-compounds,  which  are  not  easily  separated.  —  Mer- 
curous  acetate  heated  to  a  temperature  between  250°  and  SOO"*,  yields 
anhydrous  acetic  acid  mixed  with  acetone  and  a  body  rich  in  oxygen. 
(HeinU,  Fogg.  98,  458.) 

AeHaie  of  ZaftfAantcm.  «—*  Basic  acetate  of  lanthanum,  which  is  preci- 
pitated in  the  form  of  transparent  gelatinous  flakes  from  a  solution  of  oxide 
or|Carbonate  of  lanthanum  in  excess  of  acetic  acid,  by  supersaturating  with 
ammonia  in  the  cold  after  diluting  the  solution  with  a  large  quantity  of 
water, — is  coloured  deep  blue  by  iodine.  The  colour  is  not  destroyed  by 
washing  with  cold  water  or  by  drying  at  ordinary  temperatures;  but 
decoloration  takes  place  at  80°  ^at  which  temperature  the  salt  still 
retains  water),  or  by  continued  boiling  of  the  salt  suspended  in  water; 
but  on  adding  iodine  and  a  very  small  quantity  of  ammonia  to  the  liquid, 
the  colour  is  restored  and  blue  flakes  of  the  basic  salt  are  precipitated; 
the  colour  is  also  destroyed  by  addition  of  acetic,  hydrochloric,  nitric  or 
sulphuric  acid,  or  of  excess  of  ammonia.  —  The  blueing  of  basic  acetate 
of  lanthanum  by  iodine  takes  place  only  when  it  is  quite  free  from 
cerium.  It  is  not  exhibited  by  other  basic  salts  of  lanthanum,  or  by  the 
corresponding  salts  of  alumina,  yttria  or  eerie  oxide.  (Damour,  Compt. 
rend.  43,  976.) 


Page  358. 

Iodide  of  JSthyl^ezied  to  100°  in  sealed  tubes  with  an  aqueous  or 
ethereal  solution  of  mercuric  chloride,  is  converted  into  chloride  of  ethyl, 
with  simultaneous  formation  of  iodide  of  silver.  —  Similarly  with  the 
iodides  of  methyl  and  amyL  —  When  iodide  of  ethylene  is  heated  for 
several  hours  with  an  aqueous  solution  of  mercuric  chloride,  it  disap- 
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pears,  iodide  of  mercury  is  formed,  and  the  liqaid,  which  has  a  strong 
acid  reaction^  yields  by  distillation,  chloride  of  acetyl,  G^H^Ol : 

C*H*I«  +  2HgCl  -  C*H»C1  +  HCl  +  2HgI. 

(Sohlagdenhauffen,  iT.  J.  PkaiTn.  29,  247;  30,  38.) 

Bromide  of  Ethyl  heated  with  aqueons  potash  in  sealed  tubes  to  125^ 
for  a  month,  is  decomposed,  with  formation  of  ether  and  a  small  quantity 
of  a  gaseous  body.  At  100^  no  complete  decomposition  takes  place^ 
even  after  heating  for  200  hours.  (Berthelot,  iV.  Ann^  Chim,  Fhys, 
43,  282.) 


Page  394. 

Borate  of  Ethyl.  —  H.   Rose  {Pogg.  98,  245),  recommends  for  the 

preparation  of  borate  of  ethyl,  3C^H^,B0',  to  distil  sulphovinate  of 

potash  with  anhydrous  borax  between  lOO''  and  120"^.     If  the  materials 

are  not  quite  dry,  the  ether  thus  obtained  contains  water  and  deposits 

boracic  acid  after  some  time.  ,  It  does  not  appear  possible  to  prepare  in  like 
manner  the  ethers  of  silicic,  carbonic,  phosphoric,  chromic  and  molybdic  acids,  or  to 
obtain  a  compound  af  oxide  of  ethyl  with  alumina. 


Page  406. 


Ethylotrithionic  Acid.    C*H«S»0«. 

J.  T.  HoBSOiv.     Chem,  Soe,  Qu,  J.  10,  55. 

Obtained  in  the  form  of  a  zinc-salt  by  the  action  of  sulphurous  acid 
on  zinc-ethyl.  When  perfectly  dry  sulphurous  gas  is  passed  through 
zinc-ethyl,  rapid  absorption  takes  place,  and  so  much  heat  is  eTolved  that 
it  is  necessary  to  cool  the  flask  during  the  whole  time  of  the  absorption. 
A  crystalline  body  soon  forms,  and  after  some  time  the  flask  becomes 
filled  with  a  quantity  of  minute  crystals,  which  protect  the  remaining 
portion  of  zinc-ethyl  from  the  action  of  the  gas,  so  that  it  is  necessary 
to  continue  the  action  for  a  long  time  and  frequently  to  break  up  the 
crystalline  mass.  The  zinc-salt  is  purified  by  recrystallisation,  first 
from  alcohol,  afterwards  from  water.  It  may  be  converted  into  a  baryta- 
salt,  by  treating  its  boiling  solution  with  caustic  baryta,  and  passing 
carbonic  acid  through  it  till  the  excess  of  baryta  is  precipitated;  and 
from  the  baryta-salt,  the  free  acid  is  obtained  by  precipitating  the  baryta 

with  dilute  sulphuric  acid.  The  zinc-salt  distilled  with  salphuric  acid  also  yieldi 
a  distillate  of  aqueons  ethylotrithionic  arid  ;  but  unless  the  sulphuric  add  used  is  very 
dilute,  a  large  portion  of  the  distillate  suffers  decomposition!      After    prolonged 

evaporation  over  the  water-bath  it  still  retains  5  At.  water. 

The  Eihylotrithionate*  are  obtained,  either  by  dissolving  carbonates  in 
the  aqueous  acid,  or  by  double  decomposition  of  the  baryta-salt  with 

TOL.    XII.  2   L 
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sulphates.  Their  general  formula  is  CH«M6K)\  or  MO,G*H•gFO^  The 
anhydrous  aoid  may  be  regarded  as  formed  from  3  At.  S0\  by  the  substi- 
tution of  1  At.  C*H»  for  I  At,  0;  thus  C*H»S*0*  =  S»  i^^ 

EthylotrUhionaU  of  Soda.  —  C*H»NaS»0«  +  Aq.  —  Obtained  by 
diasolying  carbonate  of  soda  in  the  aqueous  aoid,  evaporating  to  drynees 
and  extracting  with  alcohol.  The  alcoholic  solution  evaporated  in 
vacuo  over  sulphuric  acid,  yields  the  salt  in  colourless  needle-shaped 
crystals,  very  small  and  not  well  defined.  The  crystals  dried  in  vacuo 
gave  by  analysis  15*21  p.  c.  sodium  and  30*05  sulphur  (by  calculatioii 
14*65  Na  and  30*57  S). 

Mhylotrithionaie  of  Baryta.  —  Pr^paratum  (p.  51Z). -- CrystalliteB  on 
cooling  from  its  concentrated. aqueous  solution,  in  the  form  of  a  colourless 
pellicle  which  floats  on  the  surface.  The  salt,  after  drying  over  sulphuric 
acid  in  vacuo,  gives  off  1  At.  water  at  100^;  it  sustains  a  heat  of  170^ 
without  decomposition. 

J/100%  Hobton.        DrM^ff^oUi^viirioL     Hobmi. 

4  C    240  ....  12-39  ....  12*08  4  C  .,..  24*0  ....  11*84  ....  12-11 

5H   6-0....  2-58....  2*43  6H  ....  6*0....  2*96....  303 

Ba 68*6  ....  35-43  ....  34*41  Ba  ....  68-6  ....  33*86  ....  33-3S 

3  S    480  ....  24*79  ....  24-22  3  8  ....  48*0  ....  23*68  ....  23-41 

6  O   48*0  ....  24*81  ....  26*86  7  O  ....  56-0  ....  27-66  ....  28-12 

C<H»BaS»0«....  193*6  ....  100*00  ....  100*00     +  Aq  ....  202*6  ....  100*00  ....  100-00 

a  Htm  prepared  bj  decompiMing  the  siiic-aaU  with  baryta-water;  b  by  satnntlns 
the  aqueoaa  acid  with  carbonate  of  baryta. 

EthylotrUhwnOU  of  Zinc.  —  a.  Batic.  —  The  crude  salt  obtained 
by  the  action  of  sulphurous  acid  on  sine-ethyl.  The  excess  of  oxide 
of  zinc  arises  from  the  action  of  water  on  the  undecomposed  sine- 
ethyl. 

Hobson. 
8  C  48*0     ....     12*65     12-43 

15  H 13-0    ....      3-89    3-61 

3Zii 97-5    „..    25*49    ........    25*25 

6S  960    ....     25*09    24-80 

16  O 1280     ....     33*48     33*91 

ZnO,2C<H»ZntfO*  +  3UO    ....  382*5     ....  100*00    lOO-OO 

6.  Normal,  —  Obtained  by  crystallising  the  basic  salt  just  described, 
first  from  alcohol  and  then  from  water.  Minute,  colourlessi  acicular 
crystals,  having  a  peculiar  odour  and  a  somewhat  bitter  taste.  Dissolves 
sparingly  in  water,  either  hot  or  cold,  and  also  in  ether;  nearly  insoluble 
in  cold  alcohol,  but  moderate  solubly  in  boiling  alcohol.  On  evaporating 
the  aqueous  solution,  the  salt  crystallises  out  as  a  pellicle  which  floats  on  J 

the  surface.     It  contains  1  At.  water  of  crystallisation^  which  it  does  j 

not  give  oflT  at  lOO"".  ' 


ETHYLOTRITHIONIC  KCID.  515 


4C 

6  H    

24-0 
6-0 
32-5 
48*0 
56-0 

•  •••           m^    9X          ••• 

3-60     .., 
....     19*52     ... 

....      £o  oiS      ... 

....     33-65     ... 

HobBon. 

14-48 

3-69 

Zn  „ 

3  S 

19-57 

28-69 

7  O    

33-57 

C*H»ZnS»0«  +  HO.... 

166-0 

....  100*00     ... 

100*00 

JBihyhtrithianate  of  Copper,  —  Obtained  either  by  double  decom- 
poeition  of  the  bai^ta-salt,  or  by  dissolving  carbonate  of  copper  in  the 
free  acid.  Crystallises,  both  from  the  aqneous  and  from  the  alcoholic 
solution,  in  greenish  blue  deliquescent  needles. 


5  H    

Dried  at  100^ 

24*0    ....     15*33    ... 

5*0     ....      3*19     ... 

Hobson. 

15*18 

8-29 

Cn  

V    O  •••••••Of ••••••• 

6  O 

31*6    ....     20*18     ... 

48*0    ....     30-65     ... 

48*0     ....     30*65     ... 

20-18 

30*20 

31-15 

C*H*CnSH)« 

156*6    ....  100-00    ... 

100*00 

EthylirithicTuUe  of  Silver.  —  Prepared  by  dissolving  carbonate  of 
silrer  in  the  free  acid.  White  crystalline  body,  very  soluble  in  water 
and  highly  deliquescent.  It  is  not  decomposed  by  exposure  to  light  or  by 
a  temperature  of  100^,  bat  is  entirely  decomposed  at  a  temperature  a  little 
abore. 

thrUd  over  oil  qftiiriel  m  vacuo,        Hobson  {mean), 

4C     24     ....     10*30  10-24 

5  H   ..^ 5     ...       2*15 2-23 

Ag  .« 108     ....     46*35  46*18 

3  S 48     ....     20-60     20-49 

6  0    48     ....     20-60     20-86 


C*H»ZnSH)» 233    ....  100*00    100*00 

EthylotrttlmnaU  of  Ethyl,  —  Prepared  by  distilling  the  crystallised 
baryta-salt  with  sulphovinate  of  potash  in  an  oil-bath,  washing  the 
distillate  with  water,  dryinff  it  with  chloride  of  calcium,  and  redistilling. 
—  Yellow  oily  liquid,  sli^U^  heavier  than  water  and  having  a  disagree- 
able odour.  It  is  insoluole  in  water,  but  mixes  in  all  proportions  with 
alcohoL 


8C 

10  H 

3S 

60 


Hobton. 

48 

....    81-17 

30-93 

10 

....       6-49 

6-60 

48 

....    .11-17 

31*05 

48 

....     3117 

31-42 

C*H*(C<H»)S»0«  ....  15i     ....  100-00     10000 

MetbylobitUouc  add  and  etiijlotrithionic  add   (anhTdroas)  are  the  first  and 

r  (;§n-S{j2ii.l 

lecond  terms  of  a  series  whose  general  formula  is  S^-j  (Vbi.i      ^^  '^'th  tenh 

being  formed  by  repladng  1  At.  oxygen  in  n-atoms  of  anhydrous  sulphurous  add  by 
1  At.  of  the  (k—  l)th  term  of  the  series  of  alcohol-radicals.     The  sixth  term  would  be 

amylhexathionic  add  S'-j       qh* 

2  L  2 
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Bisnlphetholic  Acid. 

C*H*S*0»  =  C*H«,4S0*- 

BncKTON  &  HoFMANN.     Afiti.  Fharm.  100,  145;   Chem.  Soe.  Qu.  J. 
9,  249. 

BintipheikQiic  acid. 

Obtained  hy  the  action  of  famine  snlphnric  acid  on  propionitrile 
(cyanide  of  ethjl)>  or  propionamide.      The  latter  is  preferable  on  aoconnt 
of  the  greater  facility  of  preparing  it.     The  mode  of  preparation  is  similar 
to  that  described  tor  bisnlphometholic   acid  (p.  484).      The  propion- 
amide must  be  as  dry  as  possible,  otherwise  the  only  products  obtained 
are  propionic  acid  and  sulphate  of  ammonia.     To  ensure  this  condition, 
it  must  be  heated  in  a  retort,  and  only  that  portion  collected  which 
distils  above  210°.     The  proportions  required  are  1  At.  propionamide 
C'NH^O'  to  6  At.  SO^H;  but  as  the  faming  sulphuric  acid  of  commerce 
is  not  of  constant  composition,  its  strength  must  be  determined  by  a 
special  experiment,  because  too  large  quantity  of  acid  carbonises  the 
mixture  completely,  and  if  too  little  is  used,   the  chief  prodnots  are 
sulphopropionic  and  propionic  acids.     The  heat  must  be  so  regulated  as 
to  produce  a  continuous  evolution  of  carbonic  acid.  —  The  residue  in  the 
retort  is  dissolved  in  water  when  cold,  and  treated,  first  with  carbonate 
of  baryta  and  then  with  carbonate  of  ammonia,  as  in  the  preparation  of 
bisulphometholic  acid.      The   filtered   liquid  yields  by  evaporation  a 
mixture  of  bisulphetholate  and  sulphopropionate  of  ammonia,  the  latter 
of  which  is  quite  uncrystallisable  and  may  be  removed  by  washing  with 
weak  spirit.     Bisulphetholate  of  ammonia  then  remains  on  the  filter 
and  may  be  purified  oy  two  or  three  crystallisations  from  hot  water. 

The  free  acid  is  obtained  by  docomposing  the  lead-salt  with  sul- 
phuretted hydrogen.  By  concentration  it  forms  a  thick  syrup  which 
ultimately  sodifies  in  a  crystalline  mass.  It  is  decomposed  oy  heat, 
with  deposition  of  charcoal  and  emission  of  white  fumes. 

Bisulphetholate  of  Ammonia, —  Crystallises  from  the  aqueous  solution 
in  colourless  regular  cubes  or  square  prisms.  It  is  insoluble- in  alcohol 
and  in  ether.  Resembles  the  bisulphometholate,  but  is  more  soluble  in 
water,  and  leaves  a  carbonaceous  residue  when  strongly  heated. 

Bitulphetholaie  of  iSaryeo.  —  C*H*Ba»S*0"  +  2 Aq.  —  Obtained  by 
heating  a  solution  of  the  ammonia-salt  with  hydrate  of  baryta,  till  the 
ammonia  is  completely  expelled,  and  precipitating  the  excess  of  baryta 
by  a  stream  of  carbonic  acid.  —  Crystallises  in  regular  six-sided  plates, 
generally  radiating  from  centres.  After  drying  at  100^  it  gives  oS 
5*99  p.  c  water  (2  At.;  by  calculation  5-24  p.  c)  at  220^;  the  excess 
perhaps  arises  from  partial  decomposition.  When  strongly  heated  in 
close  vessels,  it  blackens,  gives  off  empyreumatic  vapour?,  and  leaves  a 
bhick  residue,  which  burns  with  a  sulphur-flame.  It  is  very  soluble  in 
water  but  insoluble  in  strong  nitric  acid,  which  does  not  decompose  it; 
from  solution  in  the  dilate  acid,  it  crystallises  without  apparent  change. 
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At  \70^.  Backton  &  Hofmann. 

4  C 24  ....      7-38 

4H 4  ....      1-23 

2  Ba. 137  ....  42-15    4236 

4  S  64  ....  19-69    19-68 

12  0 96  ....  29-55 

C*H*Ba»S*OW   326    ...    lOO'OO 

When  the  salt  is  fused  with  chlorate  of  potash  and  carbonate  of  soda, 
and  the  fused  mass  is  treated  with  water^  the  filtered  solution  is  found 
to  contain  sulphates^  showing  that  the  salt  contains  more  sulphur  than 
is  required  to  saturate  the  barium.  This  reaction  distinguishes  the  bisul- 
phetholates  from  the  sulphopropionates. 

Bimlpheiholate  of  Lead.  —  Easily  soluble  in  water.  The  solution 
when  evaporated  over  oil  of  vitriol,  yields  thin  prisms  and  four-sided 
laminae;  when  quickly  evaporated,  it  thickens  to  a  viscid  gummy  mass. 

BimtphetholcUe  of  Silver,  —  Obtained  like  the  bisulphometholate. 
Crystalline.  In  the  dry  state,  it  bears  a  tolerably  high  temperature 
without  decomposition,  but  the  solution  bl|M;kens  when  boiled. 
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Pago  2d. 

MedtyUhfulphurie  acid,  —  Kane»  b j  ftctiaff;  npon  aoel»ne  with  aitxfmg 
sulphuric  acid,  obtained  two  acids,  viz.,  mesitylo-sulphuric  and  permesitylo- 
sulphuric  acid,  the  lime-salt  ol  the  first  eontaininf  C*U*CaO^SO^ 
and  of  the  second  C«H''0'.2(CaO,SO').  Aooording  to  Hlasiweta  ( Wien. 
Ahad,  Ber,  21,  225),  acetone  treated  with  monohjdrated  sulphorie 
acid  or  fuming  sulphuric  acid  in  various  proportions — the  mixture 
being  cooled  to  moderate  the  action — always  yields  an  acid  having 
nearly  the  composition  of  the  former  of  these  acids.  The  mixture, 
after  thd  action  had  ceased,  was  diluted  with  water,  saturated  with 
carbonate  of  lime,  strained,  filtered,  and  evaporated  at  a  gentle  heat^ 
the  sulphate  of  lime  being  removed  as  it  separated ;  and  the  result- 
ing lime-salt,  which  formed  small  crystals  or  a  gummy  mass,  was 
purified  by  solution  in  hot  alcohol  and  precipitation  with  ether.  It  was 
thereby  obtained  as  a  gelatinous  pulp,  which  dried  up  to  a  white  or 
slightly  yellow  powder,  having  nearly  the  composition  of  the  lime-ealt 
of  the  acid  C«H«0»,S»0*. 


C«H*CaO«,S20*   141     ....  1000 

Hlasiwetz  regards  the  salt  analysed  as  still  impure. 

By  decomposing  the  lime-salt  with  carbonate  of  ammonia,  evaporat- 
ing the  filtrate,  exhausting  the  residue  with  strong  alcohol,  and  leaving 
the  solution  to  evaporate,  a  buttery  deliquescent  mass  was  obtained, 
which,  when  heated  with  potash,  gave  off  ammonia  and  yielded  a  distillate 
of  oxide  of  mesityl. 

A  copper-salt  C'H"CuO',S'0*+2Aq,  wa«  obtained  by  exactly  decom- 
posing the  solution  of  the  lime-salt  with  sulphate  of  copper.  It  separates 
from  boiling  alcohol  in  greenish  crystalline  needles. 


6C  ^. 

Dried  at  100^. 

»••••«•• ••••        Zo        ••.»         IV  CJ        •••• 

-.--._-.---.-.--..-.-           a/D           ■■■«           £v    O           •■■■ 

HlasiwetB. 
....     20-3  to  22-7 
....     27-8  „  28-7 

5  H 

....       40  ,,     4*1 

2S   

5  O  

32     ....    227 

40     ....     28*4 
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P&gd  BB. 


Acetal.   C*'H"0*=^J,JjIj,Jo^ 


WuBTX.    N.  Atm.  Chim.  Phy.  48,  37a, 

Sikyiaie  t^Eik^kme. 

Wnrta  prepared  tbis  compound  bj  distilling  2  bis.  of  alcohol  with 
9  pte.  of  peroxide  of  maiiganese,  3  pis.  of  oil  of  vitriol  and  2  pts.  of  water 
(the  proportions  recomiDeftded  by  Liebig  for  tbe  preparation  of  aldehyde). 
Ab  soon  as  tbe  efferrescenee  which  at  first  takes  place  has  subsided, 
3  pts.  of  the  liquid  are  distilled  off;  the  distillate  is  rectified ;  and  the 
portion  A  which  distils  below  80^  (the  thermometer  being  immersed 
in  the  vapour)  is  separated  from  the  portion  B  which  passes  over 
between  80^  and  95  .  The  former  portion  is  placed  in  contact  with 
pnlrerised  chloride  of  calcium  and  rectified.  The  portion  which  then 
distils  below  60^  consists  chiefir  of  liquid  containing  aldehyde,  and 
aboTO  60°  a  distillate  is  obtained  from  which,  on  addition  of  concentrated 
of  chloride  of  calcinm,  an  ethereal  kyer  separates.  The  portion  B  of 
the  former  distillate  (boiling  between  80®  and  95®)  is  lil^ewrse  rectified  i 
and  from  the  portion  whicm  first  passes  over^  an  ethereal  layer  is  also 
separated  by  addition  of  chloride  of  calcium.  The  ethereal  liquids 
thus  separated,  containing  aldehyde,  acetic  ether,  &c.,  and  acetal^  are 
united,  and  shaken  up  with  caustic  }>ota8h,  whereby  the  aldehyde  is 
resin ised  and  the  greater  part  of  the  compound  ethers  decomposed.  The 
brown  liquid  which  then  floats  upon  the  potash- solution,  is  separated 
and  distilled ;  the  distillate  again  mixed  with  chloride  of  calcium ;  the 
liquid  thereby  separated  is  heated  with  twice  its  volume  of  potash-ley  to 
100°  in  a  sealed  tube  for  24  hours;  the  lighter  stratum  rectified;  the 
distillate  again  shaken  up  with  chloride  of  calcium;  and  the  separated 
layer  digested  with  pulverised  chloride  of  calcium  and  rectified  alone. 
Pore  acetal  then  passes  over  between  100°  and  105°, 


12  C  , 

14  H 

....  r2 

....     14 

....     6l'02     ... 
....     11  •8«    ... 
....     Z/*l2     ...< 

Wartj, 

«0-6l 

11-84 

4  O 

....     »» 

27-55 

C«HMO*  

...  118 

....  100-00     ... 

100-00 

rStas  (ix»  40)  recarded  aeetal  as  a  compound  of  1  At.  aldehyde  with  2  At.  ether 

C*H*0»  +  2C*H»0]'.    Wuiti  regards  it  as  glycol  or  hydrate  of  ethylene      h»|0* 

haTing  the  two  basic  atoms  of  hydrogen  replaced  by  2  At.  ethyl.     This  Tiew  is  con- 
firmed by  the  formation  of  the  compoands  described  below. 

Acetal  is  dissolved  by  strong  hydrochloric  acid,  The  liquid  if  left 
to  itself  blackens  at  the  end  of  two  days,  and  then  holds  in  solution  a 
considerable  quantity  of  chloride  of  ethyl.  —  Pentachloride  of  phospho- 
rus acts  upon  it  energetically,  giving  off  a  considerable  quantity  of  chloride 
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of  ethyl. -» Mixed  witb  several  times  its  weight  of  glacial  aoetic  acid 
and  heated  in  a  sealed  tube  placed  in  the  oil-bath,  it  yields  acetic  ether, 
each  atom  of  acetal  yielding  more  than  1  At  acetic  ether. 

MethylaU  of  Ethylene,  C"ff«0*  =  /^h»)»  I  0*.— Obtained,  together 

with  the  following  compound,  by  mixing  in  a  capacious  retort^  110  pts. 
of  alcohol  and  90  pts.  of  wood-spirit  with  300  pts.  of  oil  of  vitriol, 
300  pts.  of  water  and  200  pts.  of  peroxide  of  manganese.  Ajb  soon  as 
the  first  efiervescence  has  subsided,  the  mixture  is  distilled  till  a  quantity 
of  liquid  has  passed  over  equal  to  that  of  the  n^ixture  of  alcohol  and 
wood-spirit  used,  and  this  product  is  rectified,  the  portions  which  go  over 
above  and  below  68**  being  collected  separately,  and  the  distillation 
stopped  at  85^.  These  two  portions  are  rectified,  as  in  the  preparation  of 
acetal,  then  shaken  up  with  chloride  of  calcium,  and  the  liquid  treated 
several  times  with  caustic  potash.  An  ethereal  product  is  thus  obtained 
having  a  peculiar  odour  and  containing  acetal  and  the  intermediate 
compounds,  together  with  a  trace  of  methylal.  On  subjecting  this  mixture 
to  fractional  distillation,  a  considerable  portion  of  liquid  passes  over 
between  60''  and  70^  and  another  between  80°  and  90"".  These  when 
purified  by  further  fractional  distillation,  ultimately  yield  a  product 
boiling  at  about  65°,  which  is  methylate  of  ethylene,  and  another  boiling 
at  about  85^ 

Methylate  of  ethylene  is  a  colourless  mobile  liquid  having  an  ethereal 
odour,  like  the  methyl-compounds  in  general.  Sp.  gr.  0*8555  at  0^  Ic 
burns  with  a  bright  white  fiame  bordered  with  blue.  Dissolves  in  a  large 
quantity  of  water, 

Wurt£. 

8  C  48     ....     53-33     53-69 

10  H 10    ....     nil     11-31 

4  O 32     ....     35-56     3500 

C^H^O^ 90     ....  10000     10000 

Acetal  in  which  the  ethyl  it  entirely  replaced  by  methyl,  or  glycol,  in  whidi  the 
2  At.  basic  hydrogen  are  thus  replaced. 

MfthyUthylaUofEikylma  or  MdhylaceUd,  C"H"0*  =  c»h»  C*H»}^' 

—  This  is  the  product  which  boils  at  about  85**.  It  is  a  very  mobile 
liquid  having  a  penetrating  ethereal  odour,  like  that  of  acetal  itself. 
Sp.  gr.  0*8535.  Vapour-density,  3*475.  It  dissolves  in  about  15  times 
its  bulk  of  water  and  in  all  proportions  of  alcohol.  It  is  precipitated 
from  its  alcoholic  solution  by  water  and  more  especially  oy  aqueous 
chloride  of  calcium ;  if  however  the  alcohol  is  in  excess,  water  does  not 
separate  any  thing  from  the  solution. 

WurtE.  Vol.        Density. 

IOC   60  ....     57-69  57'/7        C-vapour 10  4-1600 

12  H  12  ....     11-53  11-64         H.gas    12  0-8316 

4  O   32  ....     30-78  3059        O-gas    2  2-2186 

CM>H"0*....  104  ....  100-00  100-00         Vapour  of  C"HW01...     2  7-2102 

1  3*6051 

Acetal  in  which  1  At.  ethyl  is  replaced  by  methyl. 
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Page  65. 


Trlethylamine,  —  This  compound  may  be  prepared  by  digesting 
cyanate  of  ethyl  with  pare  ethylate  of  potassium  or  sodium  (absolute 
alcohol  saturated  as  far  as  possible  with  potassium  or  sodium)  for  several 
hours  at  a  moderate  heat,  and  subsequently  distilling  on  a  sand-batb. 
A  strongly  alkaline  liquid  is  thus  obtained,  which,  when  saturated  with 
hydrochloric  acid,  yields,  on  evaporation  to  dryness,  a  residue  from  which 
a  considerable  quantity  of  triethylamine  is  expelled  on  addition  of 
potash.     The  reaction,  which  is  expressed  by  the  equation, 

C»N(C*H»)02  +  2C^H*KO«  =  N(C*H»)»  +  2K0,C0», 

is  precisely  analogous  to  that  by  which  ethylamine  is  obtained  in  the 
action  of  hydrate  of  potash  on  cyanate  of  ethyl : 

C»N(C^H»)0»  +  2HK0a  =  N(C<H»,H»;  +  2KO,CO«. 

A  quantity  of  the  base  prepared  as  above  yielded  an  orange-coloured 
platmum-salt,  which  gave  by  analysis  32*73  and  32  55  p.  c.  of  platinum, 
the  formula  requiring  32*12  p.o.  The  slight  excess  of  platinum  is  due 
to  admixture  of  ethylamine,  the  formation  of  which  arises  from  a  trace 
of  moisture  in  the  ethylate  of  potassium  or  the  cyanate  of  ethyl.  In  fact, 
if  great  care  be  not  taken  to  dry  the  materials,  ethylamine  is  the  prin- 
cipal product  formed.  (Hofmann,  Ch^m.Soc.  Qu.  J,  10,208.) 


Triethylphosphine. 

CHHwp  =  (C«H»)»P. 

Hofmann  &  Cahoubs.    Fhil.  Trans.  1857|  575;  Ann,  Fharm.  104, 110; 
Ohem.  Soc,  Qu. «/.  11. 

JPormation     By  the  action  of  terchloride  of  phosphorus  on  zinc-ethyl. 

PCI*  +  3C«H»Zn  «  (C*H»)8P  +  32nCl. 

Freparation.  A  tubulated  retort/,  is  joined  to  a  receiver  e,  which,  in 
its  turn  is  connected  with  a  wide  glass  tube  d,  bent  at  an  angle  of  about  130% 
and  acting  like  a  second  receiver.  The  angle  of  this  tube  is  filled  with 
terchloride  of  phosphorus,  and  the  tube  is  connected  with  a  large  cylinder  c, 
which  is  supplied  by  a  suitable  apparatus  a,  6,  with  dry  carbonic  acid. 
As  soon  as  the  ci^rbonic  acid  has  expelled  the  air  from  the  reservoir,  tube, 
receiver,  and  retort,  an  exit-tube  from  the  reservoir,  up  to  that  time 
closed  by  a  caoutchouc  cap,  is  opened  to  let  out  the  carbonic  acid,  the 
evolution  of  which  is  mc^intained  during  the  whole  operation.  The 
tubnlature  of  the  retort  is  uow  connected  with  the  copper  digester  in 
which  the  zinc  ethyl  has  been  prepared  ;  and  as  soon  as  the  retort  has 
received  a  charge  of  the  ethereal  solution  of  zinc-ethyl,  there  is  fixed  into 
the  same  tubnlature  a  little  dropping  apparatus  ^,  consisting  of  a  glass 
globe,  with  a  tubnlature  and  stopper  at  the  top,  and  terminating  below 
in  a  glass  tube  in  which  a  stopcock  is  fitted.  This  apparatus  is  filled 
with   terchloride  of  phosphorus,  and   by  appropriately  adjusting  the 
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Btopoo«k  Kod  Opening  or  oloain^  the  atopper  of  the  glus  globe,  anr  ■ 

flov  of  the  liquid  ean  be  maintained  wiu  the  greatest  nioetj.     Hower^ 

elowlj  the  action  may  be  a«ooinplished,  and  however  welt,  moreoverj 


the  retort  and  receiver  may  be  cooled  by  wat«r  or  ice,  the  action  is 
nevertheloBi  »o  violent,  that  all  the  ether,  and  irilh  it  a  large  qnaatitv 
of  the  liac-etfayl,  passes  over  into  the  recaJTer.  By  the  powerful  ebul- 
lition which  periodically  ensues,  a  portion  ef  the  raponr  is  driven  even 
into  the  bent  tube,  and  a  conaiderable  loss  of  lino-eth^l  id  incurred,  uolese 
this  tobe  is  filled  with  terchloride  of  phosphorus,  which  greedily  absorbe 
every  trace  of  the  former  oomponad.  This  fluid  valve,  ascending  and 
descending  in  the  tube,  in  accordance  with  the  proeresa  of  the  reaction, 
regulates  the  function  of  the  apparatus  so  perfectly,  that  the  operation, 
which  fdways  takes  several  hours,  continues  by  itself  when  once  begun. 
Sometimes  the  absorption  is  so  violent  that  the  terchloride  of  phosphorus 
in  the  tube  is  sucked  back  into  the  receiver;  but  even  then  no  loss  is  to 
be  feared,  since  the  tnbe  is  connected  with  the  reservoir  filled  with 
oaibonio  acid.  The  Brst  drape  of  terchloride  of  phoepboms  which  hit 
into  the  solution  of  lino-ethyl,  hiss  like  water  coming  in  contact 
with  red-hot  iron.  The  action  becomes  by- and  by  less  violent,  and  as 
soon  as  an  evolution  of  heat  is  no  longer  perceptible,  the  operation  ia 
terminated.  There  remun  in  the  retort,  in  the  reoefver,  in  the  bent  tube, 
and  sometimes  eveu  in  the  carbonic  acid  reservoir,  two  liquid  layers,— 
the  one  a  heavy  pale  Btr»w -coloured  thick  fluid,  the  other  a  tranapu«nt 
colourless  mobue  Buid  floating  on  the  former. 

The  heavy  fluid,  a  componud  of  the  pbosphoms-base  with  cbloride 
of  lino,  nearly  solidifiea  on  cooling;  but  the  viscid  transparent  mass 
exhibits  no  trace  of  crystalline  atraclure.  The  light  fluid  is  a  mixture 
of  ether  with  an  excess  of  the  terchloride  of  phoephorus;  after  discon- 
necting the  apparatus,  it  is  poured  off  from  the  viscous  fluid,  and  may 
be  osed,  after  distillation,  in  a  second  operation.  Some  ether  and  ter- 
chloride of  pho«phorns  which  may  still  adhere  are  expelled  by  gently 
heating  the  retort  upon  a  sand  bath. 

The  phosphorus-base  ia  liberated  from  its  combination  with  cine  by 
diatillation  with  potash.  To  prevent  destruction  of  the  retort,  and  loss 
of  material,  this  operation  is  conveniently  performed  in  the  following 
manner.  Solid  hydrate  of  potash  is  placed  on  the  hard  resinous  cake 
attached  to  the  bottom  of  the  retort,  and  a  alow  current  of  water  ailowed 
to  Bow  in  by  the  dropping  appacatua,  after  the  air  in  the  retort  has  been 
carefully  displaced  by  hydrogen  :  the  beat  evolved  during  the  reaction 
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is  quite  aafficieni  to  Tolftiilise  tbe  base  with  the  rapour  of  the  water;  ii 
maj  be  oondenaed  by  an  ordiDary  cooler.  The  base,  which  is  now  float- 
ing on  the  water  of  the  distiUate,  is  removed  by  means  of  a  separating 
funnel ;  it  is  allowed  to  stand  for  a  day  over  hydrate  of  potash,  and 
finally  rectified  in  a  current  of  dry  hydrogen  gas. 

Properties.  Transparent,  colonrless,  mobile  liquid  which  strongly 
refracts  light.  Sp.  gr.  0*812  at  15^  Boils  at  127*5  under  a  barometric 
pressure  of  0*744  mm.  Its  odour  is  penetrating,  almost  benombing  bat 
still  not  (Usagreoable,  and  in  a  dilated  state,  resembles  that  of  the 

hyacinth.  Tlyi  intolerable  odour  which  iiioally  attendi  the  preparmtion  of  this  and 
the  other  pboapboniB-faases,  arisea  from  the  fonnatioii  of  other  prodacta.  Long- 
continued  working  with  this  snbstance  prodaces  head-ache  and  sleeiH 
lessness.  When  recently  prepared,  it  is  without  action  m  vegetable 
colours,  but  if  exposed  to  the  air  for  a  few  seconds,  it  shows  a  eonstantly 
increasing  acid  reaction. 


12  C  72 

Hofvana  k.  Caheora. 
.•«    61*01     .,...^    60*00 

15  H 15 

....    12-71     12*68 

....    26-28 

(C*H»)ap   118 

....  100  00 

The  analysia  exhibita  a  amall  loaa  of  carboxi,  arising  from  oxidation  in  the  preFiow 
manipalationt. 

DeeomposUums,  1.  When  brought  in  contact  with  oxygen  gas,  it 
emits  vapours,  and  frequently  takes  fire,  emitting  dense  white  fumes  of 
phosphorio  acid.  If  a  strip  of  paper  moistened  with  triethylphosphine 
be  introduced  into  a  test-tube  containing  oxygen  and  immersed  in  hot 
water,  the  vapour  of  the  phosphorus-base  forms  with  the  oxygen  an 
6Zpk>sive  mixture  which  detonates  violently  after  a  few  moments.  — 
2.  When  triethylphosphine  is  poured  into  a  flask  containing  chlorine,  every 
drop  takes  fire,  with  formation  of  hydroc|iloric  acid  and  pentachloricfe 
of  phosphorus,  and  separation  of  carbon.  If  however  the  action  be 
moderated,  crystalline  copponnds  are  produced.  <-—  3.  In  qfanogen-gaLB^ 
triethylphosphine  is  converted  into  a  resinous  mass. 

Combinations.  Triethylphosphine  has  a  powerfal  affinity  for  oxygea 
and  snlphnr,  less  for  selenium.  Its  combinations  with  these  bodies  con- 
tain 2  At.  of  the  electro-negative  element  to  1  At.  triethylphoephineu 

It  is  perfectly  insoluble  in  water. 

Oxide  (^  Trieaylphosphine.  —  {(?WyFO^. -r^  Ohiain^  :  1.  By  the 
direct  oxidation  of  the  phosphorus-base.  This  snbstance  has  so  strong  an 
attraction  for  oxygen,  that  ii  cannot  be  distilled  withoat  oxidation  except 
in  an  atmosphere  of  hydrogen  or  carbonic  acid.  In  centact  with  pure  oxyfen,  it 
aofTen  decomposition  {vid,  mp,)  When  the  larger  quantity  of  the  base  hae 
distilled  over,  the  boiling  point  suddenly  rises,  and  the  neck  of  the  retort 
becomes  covered  with  a  beautiful  network  of  crystals  of  the  oxide.  — 
2.  By  gently  heating  triethylphosphine  with  oxide  of  mercury  or  oxide 
of  silver.  Considerable  evolution  of  heat  then  takes  place,  the  metal  is 
reduced,  and  oxide  of  triethylphosphine  separates  in  oily  drops,  or  some- 
times sublimes  in  radiated  crystals.     It  also  separates  in  oily  drops  when 
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triethylphospbine  is  boiled  with  strong  nitrie  acid,  and  potash  added  to 
the  highly  concentrated  liquid.  —  3.  By  the  action  of  heat  on  tbe 
hydrated  oxide  of  tetrethylphosphonium  : 

(C^H»)*PO,HO  -  (C<H»)»PO«  +  C*H«. 

hydride  of 
ethyl. 

On  sabiecting  this  body  to  distillation,  water  passes  over  at  first;  bat 
when  the  liquid  has  attained  a  certain  degree  of  concentration,  gaseous 
hydride  of  ethyl  is  given  off.  On  continuing  the  heat,  the  evolution  of  gas 
ceases;  and  at  200^,  a  viscid  nearly  inodorous  liquid  distils  orer,  the  tem- 
perature then  slowly  rising,  till,  at  about  240^,  the  boiling  point  becomes 
stationary  and  the  distillate  then  generally  solidifies  in  a  crystalline  mass 
in  the  neck  of  the  retort. 

Oxide  of  triethylphospbine  forms  colourless  crystals,  which  are  so 
deliquescent  that  a  crystal  exposed  to  the  air  liquefies  entirely  in  a  few 
seconds.  In  perfectly  dry  air,  however  they  are  permanent.  On  fusing 
the  crystalline  mass  by  the  heat  of  a  spirit-lamp  and  collecting  the 
liquid  in  a  receiver,  it  often  solidifies  instantaneously  on  cooling,  bnt 
sometimes  remains  liquid  for  months.  It  may  be  obtamed  perfect^  dry 
and  solid  by  distillation  with  anhydrous  phosphoric  acid,  but  suffers 
partial  decomposition  at  the  same  time.  —  It  is  decomposed  by  potassium, 
with  separation  of  triethylphospbine.  —  It  dissolves  in  all  proportions 
in  water  and  in  alcohol,  but  is  less  soluble  in  ether*  The  aqueous  sola- 
tion  is  precipitated  by  potash,  the  oxide  then  separating  in  colourless 
oily  drops,  which  remain  liquid  even  after  much  concentration,  and 
rapidly  dissolve  on  diluting  the  potajBh-solution  with  a  comparatively 
small  quantity  of  water.  —  The  oxide  dissolves  readily  in  acids. 

Sidphide.  —  rC*H»)'PS».  —  Obtained  :  1 .  By  the  direct  combination 
of  triethylphosphine  with  sulphur.  Flowers  of  sulphur  are  gradually 
introduced  into  an  ethereal  solution  of  triethylphosphine  till  a  portion 
remains  undissolved,  the  liquid  effervescing  on  each  addition.  The  ether 
is  then  volatilised,  and  the  residuary  mixture  of  the  sulphide  and  free 
sulphur  treated  with  boiling  water,  which  dissolves  the  sulphide  and  on 
cooling  deposits  it  in  crystals  of  perfect  purity.  —  2.  By  distilling 
triethylphosphine  with  cinnabar,  which  is  then  reduced  to  subsulphide 
or  to  metallic  mercury.  —  The  compound  it  not  formed  by  treating  the  oiide  with 
fttlphoretted  hydrogen  or  sulphide  of  ammonium. 

By  slowly  cooling  the  aqueous  solution,  the  compound  is  obtained 
in  beautiful  needle-shaped  crystals  often  five  or  six  inches  long.  It 
melts  at  94°,  and  resolidifies  at  88°.  When  heated  beyond  100°,  it  is 
volatilised  and  diffuses  a  white  vapour  having  a  disagreeable  sulphur- 
odour,  which  is  but  slightly  perceptible  at  common  temperatures.  When 
heated  with  a  quantity  of  water  not  sufficient  for  its  solution,  it  rises  to 
the  surface  in  the  form  of  a  transparent  oil,  which  is  copiously  yolatilised 
with  the  aqueous  vapour, 

Hofmann  &  Cahours 
(C*H»W   ....  118    ....     78-67 
as 32     ....     21-33     21-74 


CC<H»)»Pa»   ....  150     ....  10000 
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^.  The  Bulphide  is  instafitaneouslj  decomposed    hj  potassinniy   with 

separation  of  triethylphosphine. 

It  is  much  more  solaole  in  hot  than  in  cold  water^  only  a  small 

quantity  remaining  dissolved  at  ordinary  temperature&     It  is  still  less 

solnble  in  alkaline  liquids.     On  adding  an  alkali  to  the  cold  aqueous 

solution,  the  mixture  becomes  turbid  and  soon  deposits  small  crystals. 

On  adding  potash  to  the  boiling  saturated  aqueous  solution,  the  sulphide 

instantly  separates  in  oily  drops,  which,  as  the   liquid  cools,  rapidly 

solidify  into  spherical  aggregates  of  crystals.  —  It  dissolves  OTon  more 

-   '  readily  in  alcohol  and  ether,  and  in  bisulphide  of  carbon  almost  without 

'  limit;  from  this  solvent  it  does  not  crystallise  perfectly. 

}  The  aqueous  solution  is  without  action  on  vegetable  colours;  the 

^  compound  nevertheless  appears  to  possess  faintly  basic  properties.     It 

>  dissolves  more  readily  in  hydrochloric  acid,  especially  when  concentrated, 

I  than  in  water,  and  the  solution  furnishes  with  bichloride  of  platinum  a 

yellow  precipitate,  which  rapidly  cakes  into  a  resinous  mass,  giving 

'  indications  of  decomposition  by  tne  separation  of  bisulphide  of  platinum* 

'  The  sulphur-compound  also  dissolves  in  dilute  sulphuric  and  nitric  acids; 

concentrated  nitric  acid  decomposes  it;  the  fuming  acid  gives  rise  to  a 

sort  of  detonation.     The  aqueous  solution  is  not  affected  by  acetate  of  lead, 

nitrate  of  silver,  or  protoxide  of  mercury,  even  at  the  boiling  temperature; 

the  alcoholic  solution,  on  the  other  hand,  is  instantaneously  decomposed, 

with  separation  of  sulphide  of  lead,  silver,  or  mercury.     The  liouid  filtered 

off  from  the  precipitate  now  contains  the  oxide  of  triethylpbospnine,  either 

free  or  in  the  form  of  acetate  or  nitrate,  and  easily  separable  by  the 

addition  of  an  alkali. 

Selenide,  —  (OH*)*PSe*.  —  Prepared,  like  the  sulphide,  by  the  direct 
combination  of  triethylphosphine  with  selenium;  the  reaction  however 
is  less  powerful  than  with  sulphur.  —  Crystallises  from  water  as  easily 
as  the  sulphide,  but  the  solution  is  apt  to  undergo  partial  decomposition 
when  exposed  to  the  air.  Even  the  dry  crystals  are  slowly  reddened 
in  the  air.  Melts  at  112^,  and  is  easily  volatilised  with  partial 
decomposition. 


* 


Hofmann  &  Cahoura. 


(OH»)«P 118     ....     50-9 

2  Se 79     ....     401     39'46 

(C*H*)«PSe>    197     ....  lOO'O 

CMoride,  Bromide,  and  Iodide  of  Triethylphogphine.—  Oxide  of  triethyl- 
phosphine, when  treated  with  hydrochloric,  hydrobromic  or  hydriodic 
acid,  is  converted  into  the  corresponding  chloride,  bromide,  or  iodide, 
which  closely  resemble  the  oxide  in  their  general  properties.  They  are 
liquids  which  gradually  solidify  in  the  exsiccator;  the  crystals  fuse  at  100" 
and  begin  to  volatilise,  although  their  boiling-point  is  very  high.  The 
compounds  of  triethylphosphine  with  chlorine,  bromine,  and  iodine  may 
also  be  obtained  by  the  action  of  these  elements  in  aqueous  or  alcoholic 
solutions  upon  the  phosphorus-base  itself.  Both  methods,  however, 
furnish  products  which  are  difficult  to  purify.  ,        .  ,    ,     ^      , ,    .  ^ 

Triethylphosphine  forms  crystalline  compounds  with  hydrochloric, 
hydrobromic,  hvdriodic,  sulphuric  and  nitric  acids ;  but  they  can  be 
obtained  in  the  dry  state  only  by  means  of  the  exsiccator. 
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Chl&ropiatimate  of  nriethylpho$pkin€, — The  Bolntion  of  tlie  hmwe  in 
hydrochloric  acid  affords  a  crjetalline  platinum-salt,  which  is  ineoloble 
in  oold  water,  in  alcohol  and  in  ether,  and  decomposee  at  100^. 

Dried  over  oil  qftniriot,  Hofmann  &  Cahours. 

12  C  72-0  ....  22-21 

16  H 16-0  ....  4-94 

P  31-0  ....  9-56 

SCI 106-5  ....     32-85     32-96 

Pt  .,  98-7  .*.     30-44     30-59 

(C«H»)»P,HCl,PtCT  ....  324-2    ....  100-00 

The  platiniiiii  in  this  and  the  corresponding  salts  of  thie  other  phoephorasobosen 
cannot  be  determined  in  the  ordinary  way  by  simple  ignition,  becanse  a  coaaideraliie 
quantity  of  it  is  carried  off  with  the  phosphoms-vapour,  howeyer  slowly  and  carefnily 
tiie  process  may  be  carried  out ;  but  by  heating  with  a  considerable  excess  of  carbonate 
of  soda  in  a  porcelain  crucible  on  a  sand-bath*  the  temperature  of  which  is  gradually 
raised,  the  determination  succeeds  without  difficnlty.  After  removal  of  the  portioii 
soluble  in  water,  the  platinum -residue,  which  is  always  contaminated  with  silicic  aeid, 
is  dissolred  in  nitrohydrochloric  acid,  the  solution  evaporated  to  drynesa,  and  tiie 
residue  again  dissolved  in  acid :  the  careful  evsporation  of  this  solution  furnishes  a 
perfectly  accurate  result.  This  method,  though  somewhat  tedious,  has  the  advantage 
of  affording  a  simultaneous  determination  of  the  chlorine. 


Tetrethylphosphonium. 
C»H»P  =  (C*H»)*P. 

MoFMAKN  &  CAHOUB8.     PhU.  Tram,  1857j  588. 

Ohtained  as  an  iodide  by  the  action  of  iodide  of  ethyi  on  triethyl- 
phosphine : 

C"H»P  +  OH»I  -  CWH»P,I. 

Not  known  in  the  separate  state.     It  may  be  regarded  as  ammonium  in  which  the 
nitrogen  is  replaced  by  phosphorus  and  the  4  At.  H  by  4  At.  CU*. 

ffydi-ated  Oarirfe.  —  (OHyPO, HO.  —  Obtained  by  the  action  of 
oxide  of  silver  on  the  iodide.  A  strongly  alkaline  solution  is  formed 
which  retains  a  small  <|[oaDtity  of  silyer  in  solution. 

This  liquid,  which  is  almost  without  odour,  and  has  a  bitter  and 
phosphoric  taste,  dries  up  when  placed  over  sulphuric  acid,  into  a  crys- 
talline extremely  deliquescent  mass,  the  silver  separating  at  the  same 
time  in  the  form  of  a  black  powder,  or  as  a  brilliant  metallic  mirror. 
The  mass,  when  redissolved  in  water,  furnishes  a  colourless  liquid  free 
from  silver,  but  generally  containing  carbonic  acid.  It  attracts  both 
water  and  carbonic  acid  with  avidity. 

In  its  deportment  with  other  substances,  this  oxide  resembles  the 
oxide  of  tetrethylium  (ix,  66),  its  solution  exhibiting  all  the  reactions 
of  a  solution  of  potash;  the  precipitates,  such  as  alumina  and  protoxide 
of  zinc,  dissolve,  however,  less  readily  in  excess  of  the  phosphorus- 
compound. 


TBTRBTHYLPHOSPHONIUM.  5&7 

The  hjdrated  oxide  is  resolved  by  beat  into  hydride  of  ethyl  and 
binoxide  of  triethylphoephine  (p.  584).  If  however  it  has  been  exposed 
for  some  time  to  tne  air  and  has  absorbed  oarbonic  acid,  a  different 
decomposition  takes  place,  the  carbonate  of  tetrethylphosphonium  being 
resolved  into  triethylphosphine  and  carbonate  of  ethyl,  which  passes  over 
in  the  form  of  an  mnammable  aromatic  liquid^  without  any  evolution  of 
permanent  gas : 

{C*H»)<PO,CO»  i-  (C*H»)»P  +  C<H»0,CO«. 

Iodide.  —  (OH^PI.  —  On  mixing  triethylphosphine  with  iodide  of 
ethyl,  a  violent  action  ensues  after  a  few  moments,  the  liquid  efferveeoing 
with  almost  explosive  violence  and  then  solidifying  in  a  white  crystalline 
mass.  If  an  ethereal  solation  of  triethylphosphine  is  used,  the  crystals 
form  more  slowly.  The  iodide  is  very  soluble  in  water,  less  soluble  in 
alcohol,  insoluble  in  ether.  The  aqueous  solution  crystallises  on  addition 
of  potash-solution,  in  which  this  compound,  like  the  iodides  of  tetrame- 
thylium  and  tetrethylium  (vii,  320;  ix,  66)  is  but  slightly  soluble. 
From  the  alcoholic  solution  it  is  deposited^  on  addition  of  ether,  as  a 
crystalline  powder.  If  ether  be  added  to  a  cold  alcoholic  solution,  as 
long  as  the  precipitate  first  formed  is  dissolved  by  boiling,  well-formed 
crystals  of  the  iodide  are  deposited  on  cooling. 

Hofmann  &  Cahonrs. 

(C*H»yP  147     ....     53-65 

1 127     ....     46-35     46-25 

(C*H»/PI 274     ....  10000 

Tetrethylphosphonium  produces  crystallisable  salts  with  hydrochloric, 
nitric,  and  sulphuric  acids.  All  these  compounds  exhibit  the  deliquescent 
character  of  the  oxide.  Like  the  latter,  they  are  also  soluble  in  alcohol; 
in  ether  they  are  for  the  most  part  insoluble.  The  hydrochloric  solution 
forms  sparingly  soluble  precipitates  with  bichloride  of  platinum  and 
terchloride  of  gold. 

ChloroplatincUe.  —  The  pale  orange-yellow  precipitate  which  falls  on 
addition  of  bichloride  of  platinum  to  a  moderately  dilate  solution  of  the 
chloride,  dissolves  with  difficulty,  but  without  decomposition,  in  boiling 
water;  it  is  insoluble  in  alcohol  and  in  ether. 

At  lOO"*.  Hofaaann  &  Cahonrs. 

C"H»P  147-0    ....     41-75 

3  CI    106-5     ....    30-23     30-13 

Pt   98-7     ....     28-02     27-82 

(C<H»)*PCl,PtCP  352-2    ....  100-00 

Chlaroaurate.  —  The  crystalline  precipitate  obtained  on  mixing 
hydrochlorate  of  tetrethylphosphonium  with  terchloride  of  gold,  separates 
from  boiling  water  in  brilliant  yellow  needles. 

Ai  100"*.  Hoftnanu  &  Cahoors. 

C»H»P 147     ....     30-25 

4  CI  142     ....     29-22 

Au 197     ....     40-53     40*22 

(C*H»yPCl,AuCl» 436     ....  100-00 
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MethyltrieihylphoBphoniiim. 

C"H^»P  =  ((?H«)(C*H»)«P. 
HoFMANN  &  Gahours.    Phil.  Tiufu,  1 857,  590. 

Iodid4!,  (C"H»KC*H7PI.  — Obtained  by  the  action  of  iodide  of 
methyl  on  triethylphospiiine.  The  action  is  still  more  violent  than  in 
the  case  of  iodide  of  ethyl  (p.  527),  and  unless  ether  is  added^  a  portioa 
of  the  prodact  is  yery  apt  to  be  lost.  The  componnd  separates  in 
crystals,  which,  when  dried  at  100^,  contain  48*77  p.  c.  iodine,  the  formula 
requiring  48*85  p.  c. 

The  solution  of  the  iodide  treated  with  oxide  of  silver,  yields  a 
strongly  alkaline  solution  of  the  hydrated  oTide, 

ChlaroplatincUe.  —  The  alkaline  solution  saturated  with  hydrochloric 
acid  and  mixed  with  bichloride  of  platinum,  yields  a  beautiful  orange-yellow 
platinum  salt,  crystallising  in  well  defined  cubes  truncated  by  tibe  planer 
of  the  octohedrou.  It  is  insoluble  in  alcohol  and  ether,  and  may  be 
recrystallised  from  boiling  water  without  decomposition. 

Hofmann  &  Cahoars. 

CMHWP 133*0     ....    39*20 

3  CI  106*5     ...     31*49 31*72 

Pt   98-7     ....     29*31     29*55 

(C*H»)(C*H»)»PCl,PtCP  ....  338*2      ...  10000 

Trimethylethylphosphonium. 

C»H"P  =  (C»H»)»(C*H»)P. 

Hofmann  &  CAnouRS.    Phil.  Trans.  1857,  595. 

Iodide,  (C«H»)*(C*H»)P.  —  Obtained  by  the  action  of  iodide  of  ethyl 
on  an  ethereal  solution  of  trimethylphosphine  (p.  491).  Crystallises 
readily  from  boiling  water.  It  yielded  by  analysis  53*67  p.  c.  iodine. 
(Calculation,  54*76  p.  c) 

Chloroplatinate.  —  Yellow  salt  insoluble  in  alcohol  and  ether,  but 
rather  soluble  in  water,  and  crystallises  from  the  boiling  solution  in 
magnificent  octohedrons. 

HofmanD  &  Cabonrt. 

C«»H"P  105*0    ....     33*86 

3  CI  106*5  ....  34*33  33*95 

Pt  98*7  ....  31-81  31-72 

((?H«)»(C<H»)Pa,PtCP  ....  310*2  ....  100-00  ....   100-00 
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Trimeihylamylphosphonium. 

CMH«op  =  (C»H»3»(C"H")P. 
HoFMANN  &  Cahours.     Phil,  Trans,  1857,  596, 

Iodide,  CH'^PI.  —  Deposited  slowly  from  an  ethereal  mixture  of 
iodide  of  amyl  and  trimetbjlphosphiue.  Extremely  soluble  in  water, 
so  tbat  if  tbe  ethereal  solution  of  iodide  of  amyl  contains  only  a  trace 
of  water,  the  salt  separates  in  the  form  of  a  syiup  which  only  gra- 
dually solidifies.  From  absolute  alcohol  it  crystallises,  though  with 
difficulty,  in  needles.  It  gare  by  analysis  46*22  p.  c.  iodine,  the  formula 
requiring  46*35  p.  o. 

CMoraplcUinaU.  —  The  oxide  liherated  from  the  iodide  by  means  of 
oxide  of  silver,  yields,  with  hydrochloric  acid  and  bichloride  of  platinum, 
a  very  soluble  platinum -salt,  which  crystallises  from  boiling  water  in 
splendid  needles  aggregated  in  spherules. 

Hofmann  &  Cahours. 

CMH»?  1470     ....     41*74 

3  a   106-5     ....     30-24     8024 

Pt    98-7     ....     28'02     27-91 

(Cm»)»(CWH»)PCl,PtCl>....  352'2     ....  10000 


Triethylamylphosphoniuin. 

C»H»P  =  (C*H')>(C*»H")P. 

Hofmann  &  Cahours.     PhU.  Tf-ans.  1857,  591. 

Iodide,  C"H*PI.  —  Iodide  of  amyl  acts  but  slowly  on  triethylphos- 
phiue.  An  ethereal  mixture  of  the  two  substances  deposits  in  a  few 
days  beautiful  crystals,  which  may  be  purified  by  solution  in  alcohol  and 
precipitation  by  ether.  They  contain  40*45  p.  c.  iodine  (by  calculation 
40 -20  p.c). 

Hydrated  oxide.  —  Obtained  by  treating  the  iodide  with  oxide  of 
silver.  Resembles  the  oxide  of  tetrethylphosphonium.  When  heated, 
it  gives  off  a  small  quantity  of  inflammable  gas,  probably  hydride  of 
ethyl,  a  liquid  being  also  formed  which  boils  at  about  280°,  and  appears 
to  be  the  binoxido  of  biethylamylphosphine: 

(C*H»)»(C»»H")PO,HO  *  (C*H»)«(CWH»)0«  +  C-'HSH. 

Chloroplatinate,  —  The  solution  of  the  hydrated  oxide  in  hydrochloric 
acid  deposits,  on  addition  of  bichloride  of  platinum,  a  beautiful  platinum- 
salt,  which  crystallises  in  prisms  with  flat  terminal  planes.  It  is  inso- 
luble in  alcohol  and  ether  but  rather  soluble  in  water. 

VOL.  XT  I.  2  m 
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Hofmann  &  Cahoura. 

C»H»P  1890     ....     47-94 

3  CI    106-5     ....     2702    27*42 

Pt   98-7     ....     25-04     25-18 

(C*H*)»(CWH»)PCl,PtCP 394-2     ....  10000 

■ 

Cadmiuxn-ethyL 

J.  A.  Wanklyn.     Chem,  Soc,  Qil,  J,  9,  193. 

Obtained  by  the  action  of  cadmiuni  on  iodide  of  ethyl.  Thin  ead- 
miom  foil  was  enolosed,  together  with  half  its  weight  of  iodide  of  ethyl 
dissolved  in  an  equal  volume  of  ether,  in  a  sealed  tube,  ami  heated,  as  in 
Frankland's  preparation  of  zinc-ethyl  (x,  530),  at  first  to  1 30^  for  an 
hour  and  afterwards  to  100°  for  30  or  4>0  hours.  On  opening  the  yessel, 
a  lar^e  quantity  of  gas  escaped,  and  when  the  contents  of  the  tube  were 
distilled  in  an  atmosphere  of  carbonic  acid,  ether  and  excess  of  iodide  of 
ethyl  passed  over  at  first,  and  between  180^  and  220°,  a  colourless  liquid, 
which  gave  off  white  and  afterwards  brown  vapours  on  exposure  to  the 
air,  and  at  length  took  fire,  emitting  a  brown  smoke.  It  had  an  odonr 
like  that  of  zincethyl,  and  was  decomposed  by  water,  with  effervescence 
and  formation  of  a  white  precipitate.  It  contaiired  36  8  p.  c.  of 
cadmium,  whereas  the  formula  C'H'Cd  requires  Q6  per  cent.  Thia 
would  show  that  the  distillate  contained  about  56  per  cent  of  cadmium- 
ethyl,  the  remainder  consisting  of  ether,  iodide  of  ethyl,  and  perhaps 
certain  hydrocarbons. 

In  another  experiment,  in  which  cadmium  was  heated  with  iodide  of 
ethyl  and  ether  to  125°,  for  two  or  three  days,  the  portion  which  distilled 
above  170°  yielded  on  rectification  between  95°  and  165°  (no  constant 
boiling  point  was  observed),  a  liquid  which  fnmed  but  slightly  in  the 
air  and  did  not  take  fire  spontaneously;  the  residue  contained  metallic 
cadmium. 

When  cadmium,  iodide  of  ethyl  and  ether  were  heated  together  for  a 
considerable  time  to  100^  in  a  sealed  tube,  the  action  began  after  several 
hours  only,  a  crystalline  powder  then  separating ;  when  the  tube  was 
opened,  the  contents  did  not  fume^  the  crystalline  powder  became  hot  on 
exposure  to  the  air,  and  effervesced  with  water.  It  appears  probable 
that,  in  the  action  of  cadmium  on  iodide  of  ethyl,  a  compound  of 
cadmium-ethyl  and  iodide  of  cadmium  is  formed,  and  that  the  greater 
part  of  the  cadmium-ethyl  is  decomposed  at  the  temperature  required  to 
liberate  it  from  this  compound,  a  small  portion  only  being  cairied  over 
undeoom posed,  together  with  the  hydrooarbons  resulting  from  the  decook- 
position.  (Wanklyn.)  » 

Sonneuschein  {J.  pr.  Chem,  67,  169,)  by  heating  an  alloy  of  cadmium 
and  sodium  with  iodide  of  ethyl  in  a  sealed  tube,  obtained  a  white 
crystalline  mass,  which  was  insoluble  in  water,  soluble  in  iodide  of  ethyl, 
and  had  an  extremely  penetrating  unpleasant  odour,  like  that  of  musk. — 
The  action  of  cndimttm  on  iodide  of  etJijl  was  tried  by  Scbiiler  in  1853,  (if^un.  Piorm. 
87,  34,)  but  witliout  nny  definite  result,) 
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Iodide  of  Acetyl.    C«H^0»,I. 

A.  Gahours.     Compt,  rend.  44,  1252;  Ann,  Phaifn.  lOi,  109. 
F.  Guthrie.    Ann,  Pharm,  103,  335. 

Iodide  rf  OthyU 

Formation  By  the  action  of  iodide  of  pbospboras  on  anhydrous 
acetic  acid  (Gntlirie),  or  anhydrous  acetate  of  potash.  (Gahours.) 

FreparcUton.  1.  Anhydrous  acetic  aeid  (1  At.)  is  poured  upon  more 
than  1  At.  of  dry  phosphorus  in  a  long-necked  flask,  and  rather  more 
than  1  At.  dry  ioaine  gradually  added  by  small  portions.  The  flask  is 
then  heated  till  the  action  is  complete,  and  the  liquid  still  containing 
free  iodine,  is  poured  into  a  retort  containing  a  few  pieces  of  dry  phos- 
phorui«,  and  having  its  neck  turned  upwards  and  connected  with  a  con- 
densing apparatus.  After  the  liquid  has  been  boiled  in  this  manner  for 
some  minutes,  the  neck  of  the  retort  is  turned  downwards  and  the  liquid 
distilled  off.  The  boiling  point  remains  almost  constant  at  108%  but 
towards  the  end,  when  there  is  but  little  liquid  remaining,  it  rises  to 
120^  The  distillate  is  well  shaken  with  mercury  till  it  becomes  trans- 
parent, then  quickly  poured  off  and  rectified,  the  portion  which  distils  at 

1 08^  being  collected  apart.  However  carefully  the  distillatioa  may  be  conducted, 
part  of  the  iodide  of  acetyl  ii  deoompoBed,  hydriodic  acid  escaping,  and  a  solid  sabstanoe 
containing  iodine,  probably  a  substitution -producti  remaining.  3f  os.  of  anhydrous 
acetic  acid  treated  as  above  with  9^  oz.  of  iodine  and  about  1  oz.  of  phosphorus,  yielded 
about  5  02.  of  iodide  of  acetyl.    (Guthrie.) 

Froperties,  Transparent  colourless  Iiqnid.  (Gahours.)  When  first  pre- 
pared it  has  a  brownuh  colour,  which,  according  to  Guthrie,  is  peculiar  to  it,  and  cannot 
be  removed  by  agitation  with  mercury;  Gahours  however  states  that  the  colour  is 
eompletelj  removed  by  agitation  with  mercury.     Sp.  gr,   1'98  at  17°.    (Guthrie.) 

Boils  at  108''  (Guthrie);  between  104''  and  105''.  (Oahours.)  It  fumes 
strongly  in  the  air,  has  a  very  pungent  odour,  and  intensely  sour  caustic 
iaml».     (Guthrie.) 


4  C    

....          J^    1  A          ... 

1-76     ... 
24'71 

Guthrie^ 
IJV-Sfr 

3H    

3 

2*83 

2  O    

127 

16 

73-68 

860 

C*H»0«I    .... 

....  170 

....  100  o6   ... 

10000 

The  ezoess  of  carbon  and  hydrogen  in  the  analysis  arose  from  admixture  of 
anhydrous  acetic  acid. 

DecompositMnB.  1 .  Iodide  of  acetyl  is  partially  decomposed  by  distil- 
lation {9id,  iup  ),  —  2.  Water  decomposes  it  instantly  and  with  violenoe, 
forming  hydriodic  and  acetic  acids.  (Guthrie,  Cahonrs.) — 3.  It  acts 
violently  on  alcohol,  forming  acetate  of  ethyl.  (Gahours.)  —  4.  It  is 
decomposed  by  zino  a.id  by  sodium  at  ordinary  temperatures,  also  by 

2h2 
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mercurj  in  direct  sunshine,  iodide  of  mercury  beinjs^  formed  and  little  or 
no  permanent  gas  given  off.  The  products  formed  by  the  action  of  these 
three  metals  on  iodide  of  ethyl  are  similar,  and  consist  of  one  or  of  a 
number  of  bodies,  which  are  soluble  in  ether,  and  in  contact  with  the  air 
quickly  absorb  oxygen  and  become  hardened.  (Guthrie.) 


Page  187. 

Bromacetic  Acid.    C*H»BrO*. 

W.  H.  Pbrkin  &  B.  F.  DuppA.     Chsm,  Soc.  Qu.  J.  xi,  22. 

FomuUian.     By  the  action  of  bromine  on  acetic  acid : 

C^H^O*  +  2Br  -  C^H'BrO*  +  HBr. 
A  small  quantity  of  bibromacetic  acid  is  formed  at  the  same  time. 

Preparation,  A  mixture  of  glacial  acetic  acid  and  bromine  in  equal 
numbers  of  atoms  (an  excess  of  acetic  acid  being  used  to  absorb  the 
hydrobromic  acid  and  thereby  diminish  the  pressure)  is  introduced  into 
a  strong  sealed  tube,  and  heated  in  an  oil-oath  to  150^  and  the  bath  is 

then  left  to  cool  gradually.  When  the  temperature  has  fallen  to  about  146**,  the 
mixture  suddenly  becomes  nearly  colourless  or  lig^ht  amber  brown,  and  at  the  same  time 
the  tubes  are  apt  to  burst,  though  the  temperature  of  the  bath  may  have  risen  as  hiKh 
as  ISd"*.  The  tube  when  quite  cold  is  opened,  torrents  of  hydrobromic 
acid  gas  then  escaping;  the  contents  are  transferred  to  a  retort  provided 
with  proper  apparatus  for  condensing  the  hydrobromic  acid,  and  heate<l 
to  200°;  and  the  retort  is  left  to  cool.  The  whole  contents  then 
solidify  after  a  while  into  a  beautifully  crystalline  mass  consisting  of 
bromacetic  and  bibromacetic  acids,  mixed  with  hydrobromic  acid,  to 
remove  which  the  mixture  is  heated  to  130°,  and  carbonic  acid  gas  passed 
through  it  till  the  presence  of  hydrobromic  acid  is  no  longer  indicated  by 
nitrate  of  silver.  Carbonate  of  lead  is  then  added  in  excess,  together 
with  a  volume  of  water  about  ten  times  as  great  as  that  of  the  acid; 
and  the  whole  is  heated  to  100°,  and  allowed  to  stand  for  some  hours. 
Bromacetate  of  lead  then  crystallises  out,  while  the  bibromacetate  remains 
in  solution;  the  crystals  may  be  freed  from  the  last  portions  of  this  salt 
by  washing  with  a  little  cold  water.  Lastly,  the  crystals  of  bromacetate 
of  lead  are  suspended  in  water  and  decomposed  by  sulphuretted  hydrogen, 
and  the  filtered  liquid  is  evaporated  till  it  crystallises. 

Properties.  Bromacetic  acid  forms  rhombohedral  crystals  which  are 
very  deliquescent.  Melts  below  100°,  and  boils  at  208"*.  Attacks  the 
skin  powerfully,  raising  a  blister  like  a  burn;  when  the  acid  is  dilute, 
this  effect  takes  place  after  eight  or  ten  hours  only. 

Decompodtiona.  1.  The  acid  strongly  heated  in  a  sealed  tube,  is 
resolved  into  bibromacetic  acid,  carbonic  oxide,  and  apparently  marsh-gas, 
together  with  water  and  hydrobromic  acid,  probably  as  represented  by 
the  equation  : 

3C*H»BrCM  =  C*H2Bt»0*  +  6CO  +  C«H*  +  HBr  +  2H0. 
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2.  On   distilling  it  with  acetate  of  potash,  acetic  acid  is  eyolved. — 

3.  Heated  with  metallic  zinc,  it  yields  acetate  and  bromide  of  zinc.  — 

4.  Heated  with  ammonia,  it  forms  bromide  of  ammonium  and  glycocol: 

C^BrH'O*  +  2NH»  «  NH^Br  +  C»NH*0*. 

Oombinationa.     The  acid  diissolves  very  readily  in  water. 
With  most  bases  it  forms  ci^ystallisable  salts,  many  of  which  decom- 
pose rapidly. 

• 

Bromacetate  of  Ammonia,  —  Nearly  uncrystallisable,  very  soluble 
in  water;  decomposes  when  heated,  yielding  bromide  of  ammonium. 

Bromacetate  of  Fotath.  —  Obtained  by  neutralising  a  solution  of 
carbonate  or  hydrate  of  potash  with  bromacetic  acid,  and  evaporating 
the  solution  in  a  water-bath.  It  is  a  crystalline  salt  very  soluble  in  water 
and  alcohol. 

Bromacetate  of  Soda  is  very  soluble  in  water,  but  insoluble,  or  nearly 
so  in  alcohol. 

Bromacetate  of  Baryta  ^rystalliseei  with  difficulty  in  small  stars,  con- 
taining water  of  crystallisation;  it  is  tolerably  soluble  in  alcohol. 

Bromacetate  of  Lime  is  ^  very  difficult  crystallisable  salt,  very  soluble 
in  water. 

Bromcuxtate  of  Copper  is  a  green  crystalline  salt,  very  soluble  in 
water.  A  solution  of  it  appears  to  decompose  when  boiled,  as  the  colour 
becomes  paler.  The  solution,  after  standing  for  some  days,  deposits 
needle-shaped  crystals  and  small  malachite -green  tufts  of  great  beauty, 
which  appear  to  contain  a  large  (juautity  of  water  of  crystallisation, 

Bromacetate  of  Lead.  —  Obtained,  either  by  neutralising  bromacetio 
acid  with  oxide  of  lead  and  recrystallising  the  product  from  water,  or  by 
adding  a  solution  of  bromacetic  a<;id  to  a  solution  of  acetate  of  lead, 
washing  the  resulting  crystalline  precipitate  with  cold  water,  and 
recrystallising  from  water.  Crystallises  in  needles  sparingly  soluble  in 
cold,  but  moderately  soluble  in  hot  water. 

At  100*".  Perkin  &  Duppa, 

4C   24-0  ....  9^9     10^25 

2  H  2-0  ....  0-8     0-9 

Br 800  ....  3^-1     33i 

Pb 103-6  ....  42'9     42-9 

4  O   32-0  ....  13-3 

C<BrH»PbO*    241-6    ....  IQO'O 

Bromacetate  of  SUver.  —  OBrH'AgO*.  —  Obtained  by  treating  bram« 
acetic  acid  with  carbonate  of  silver,  or  by  adding  a  solution  of  broma* 
cetic  acid  to  a  solution  of  nitrate  of  silver.  In  the  latter  ca^e,  it  is 
thrown  dqwp  as  a  beautiful  crystalline  precipitate,  which  may  be  washed 
with  cold  water,  and  dried  over  sulphuric  acid  in  vacuo.  Contain9 
43*62  p.  c.  silver  (by  calculation,  43*9). 

It  is  very  unstable.  The  dry  salt  heated  to  about  90°,  decomposes 
with  a  sort  of  an  explosion.  It  is  rapidly  acted  upon  by  light  when  moist. 
Boiled  with  water,  it  yields  bromide  of  silver  and  glycolic  acid  ; 

C^BrH«AgO<  +  2H0  «  AgBr  +  C*H^O«, 


534  ADDITIONS  TO  VOL.  IX. 

Br<maeeiaie  <f  Mtlk}^.  —  C«H«BrO*  =  C*HK),C*H»BrO».  —  Olrtained 
by  iieating  a  mixture  of  methjlic  aloolioi  and  bromacetio  acid  in  a  sealed 
tabe  for  an  hour,  to  a  temperatare  of  100^  washing  the  prodaet  with 
water,  drying  over  chloride  of  calcium,  and  rectifying. 

Transparent,  colourless,  mobile  liquid,  having  an  aromatic  odour 
highly  irritating  both  to  the  nose  and  the  eyes.  It  is  heavier  than  water; 
boils  at  about  144^,  decomposing  gradually  every  time  it  ia  distilled. 
Ammonia  acts  on  it  very  readily.  « 

BrtmaceUxU  of  Ethyl.  —  C'H'BrO*  =  C*H»0,C*H»BrO*.  —  Obtoined 
in  a  similar  manner  to  the  preceding.  It  is  a  dear  colourless  liquid, 
heavier  than  water,  and  highly  irritating  to  the  eyes  and  nose.  It  boila 
at  159°. 


8  C    

48 

7 

80 

32 

....     28*7 
...      4-2 
....     47-7 
....     19-4 

Perkin  &  Dappa. 
28-0 

7  H    

3-5 

Br 

4  O    

47-6 

21^0 

U^u'DfO^  ....u 

167 

....  1000 

1000 

Decomposes  partially  every  time  it  is  distilled,  with  evolution  of 
hydrobromic  acid.     It  is  rapidly  acted  on  by  ammonia. 

Br<macetaU  of  Amyl--  C^H»BrO*  =  C"H"0,OH«Br(y.—  Obtained 
by  heating  amylic  alcohol  with  excess  of  bromacetic  acid,  washing  the 
product  with  water,  and  drying  over  chloride  of  calcium.  It  is  an  oily 
liquid  which  has  a  pleasant  odour  when  cold,  but  if  heated,  acts  upon  the 
eyes  and  nose  like  the  preceding.  It  boils  at  207^  and  deoompoaes 
partially  eT^ry  time  it  is  distilled.  Ammonia  acts  but  slowly  upon  it  in 
the  cola* 

Perkin  &  Pappa* 

14  C  84     ....     40-19     4002 

13  H 13     ....       6-22     <5-28 

Br 80     ....     38-22 

4  O 32     ....     U-37 

1^  ■  . 

C"H»BrO<   ....  209    ....  100-00 

The  bromaoetates  of  methyl,  ethyl,  and  amyl  boil  at  temperatures 
about  82^  to  86%  higher  than  the  acetates.     Thus  — 


BeiUng 

■ 

BoiUng 

Difi 

point. 

point. 

Bromaoetate  of  BCethyl 144<* 

Acetate  of  Methyl ... 

.....     58^ 

8«- 

„                Ethyl  159* 

n       Ethyl 

74* 

8d 

„               Amyl    ^07" 

f»       :A.payl 

125* 

jji' 

A  similar  difference  exists  between  the  boiling  points  of  bromaoetio 
acid  (208°),  and  acetic  acid  (120**). 


i 
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Bibromacetic  Acid,    C*H»Br»0*. 

Perkin  k  DuppA.     Chem.  Soc.  Qu.  J!  id,  28. 

This  acid  is  formed  when  a  mixture  of  bromine  and  acetic  acid  is 
heated  in  presence  of  light ;  also  in  small  quantities  when  bromacetic 
acid  is  heated.     It  is  difficult  to  obtain  in  large  quantities. 

Bibromacetic  acid  is  a  very  heavy  liquid,  boiling  at  about  240°;  it 
is  decomposed  partially  every  time  it  is  distilled,  evolviug  hydrobromic 
acid.  It  does  not  solidify  at  15°.  It  is  possible  that  by  the  continued 
action  of  heat  it  might  be  transformed  into  terbromacetic  acid.  Its 
specific  gravity  is  very  great. 

Bromacetic  acid  forms  salts  with  most  bases,  which  are  in  general 
uncrystallisable. 

Bibromacetaie  of  Baryta  is  deliquescent,  drying  up  to  a  gum-like 
sticky  maBS. 

Bibromacetaie  of  Lead  is  uncrystallisable,  drying  up  to  a  highly 
refractive  transparent  substance,  which  attracts  moisture  and  becomes 
opaque.     It  is  very  soluble  in  water. 

Bibromaeetate  of  Silver  is  obtained  as  a  crystalline  precipitate  by 
adding  nitrate  of  silver  to  a  solution  of  bibromacetic  acid.  By  boiling 
with  water  it  is  resolved  into  bromide  of  silver  and  a  soluble  acid. 

Perkin  &  Duppn. 

4  0     24  ....       7'4 

H    1  ....       0-2 

Ag 108  ....  33-2     88-1 

2  Br  160  ....  49-3     49-1 

4  0    S2  ....       9-9 

C*Br»HAgO< 325     ....  lOO'O 

Bibromacetaie  of  Ethyl  is  obtained  by  heating  alcohol  with  bibrom- 
acetic acid  to  100°  in  a  sealed  tube,  washing  the  product  with  water^ 
and  drying  over  sulphate  of  copper. 


Page  191. 

Addon  of  Chlorine  on  Aldehyde. 

A.  WuETZ.     N.  Ann,  Chim.  Fkys,  49,  58. 

Perfectly  dry  aldehyde  introduced  into  a  large  vessel  filled  with  dry 
chlorine,  is  immediately  attacked  and  begins  to  boil,  and  in  a  few  hours 
the  colour  of  the  chlorine  disappears  entirely.  The  product  begins  to 
boil  at  50°,  and  the  boiling  point  ultimately  reaches  200°.  The  more 
volatile  portion  consists  chiefly  of  chloride  of  acetyl  C*H'0'C1,  and  is 
decomposed  by  water  into  hydrochloric  and  acetic  acids. 
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Mimochlorometaldehyde,  CH^CIO^  —  On  collecting  apart  the  liquid 
which  passes  over  at  120^,  and  washing  it  repeatedly  with  water,  a  dense 
oil  is  obtained,  which  when  dehydrated  by  chloride  of  calcium,  distils 
between  120^  and  130^,  and  appears  to  consist  of  a  doable  molecule  of 
aldehyde,  in  which  1  At.  H.  is  replaced  by  chlorine. 


8C 

48*0 

70 

35-5 

320 

....        09*17 

...       6-71     ... 
....     26-15     ... 

WurU. 
39-00 

7  H 

6-04 

CI   

4  O 

26-87 

28*09 

CH'CIO*  .... 

122-5 

....  100*00     ... 

100  00 

Chloral  is  not  foand  among  the  products  oi  the  reactioD, 


Monochlorinated  Chloride  of  Acetyl    C*H«CIH)«. 

WuRTZ.     N,  Ann.  Chim,  Phys.  49,  60. 

L  When  chloride  of  acetyl  is  introduced  into  large  flasks  filled  with  dry 

chlorine,  the  colour  of  the  gas  disappears  rapidly  in  sunshine,  and  after 
24  hours  in  diffused  daylight.  On  opening  the  vessel,  aeid  vapours  are 
i^iven  off  in  considerable  quantity  and  with  great  force,  indicating  the. 
formation  of  gaseous  or  vpry  volatile  products.  The  resulting  liquid 
begins  to  boil  at  55^,  the  boiling  point  ultimately  rising  to  200° ;  and 
by  repeated  fractional  distillation,  monochlorinated  chloride  of  acetyl  is 
obtained,  boiling  between  100°  and  1Q5^ 

Colourless  liquid,  having  an  irritating  odour,  and  diffusing  a  small 
*  quantity  of  white  acid  vapours  in  the  ^ir.     Sp.  gr.  1*495  at  0^.     Boils  at 
about  105**. 

Wurte. 

4  C  24  ....  21-23  2107 

2  H 2  ....  1-76  1-71 

2  CI 71  ....  62  83  63-70     ....     62-77 

2  O  16  ....  1418  13-52 

C*H»C1202  113     ....  100-00     100-00 

The  compound  is  decomposed  by  water,  yielding  hydrochloric  and 
monochloracetic  acids: 

C*H«CP02  +  2HO  «  HCl  +  OH»CIO*. 

It  absorbs  dry  ammonia  with  avidity,  yieldinfi^  sal-ammoniac  and  mono- 
chloracetamide.  Alcohol  converts  it,  with  evolution  of  heat,  into  hydro- 
chloric acid  and  monochloracetate  of  ethyl. 
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Pago   192. 

Monochloracetic  Acid. 

R.  Hoffmann.     Ann,  Fharm,  102,  1. 

Dumas  observed  that  in  the  preparation  of  terchloracetic  acid  bj  the  action  of 
chlorine  on  acetic  acid  in  sunshine,  a  lower  substitution  product  is  always  obtained, 
especially  if  the  acetic  acid  is  in  excess,  in  the  form  of  an  uncrystallisable  add,  which 
however  he  did  not  succeed  in  preparing  in  the  separate  state.  F.  t^blanc  afterwards 
obtained  this  acid,  the  monochloracetic  acid,  in  ihe  form  of  a  colourless  liquid,  by 
passing  chlorine  through  glacial  acetic  acid  in  the  shade ;  his  product  however  was 
not  quite  piire.  More  recently  Hoffmann  has  shown  that  the  chief  product  of  the 
action  of  chlorine  on  acetic  acid  in  sunshine,  is  not  terchloracetic  but  monochloracetic 
acid,  and  that  this  acid  when  pure  is  solid  and  crystalline  at  ordinary  temperatures. 

Preparation.  1.  A  tubulated  retort  of  a^out  1  litre  capacity  and 
containing  from  half  a  pound  to  a  pound  of  elacial  acetic  acid,  is  placed 
in  a  bath  containing  a  saturated  solution  of  nitrate  of  soda  (boiling  at 
120°),  and  dry  chlorine  gas  is  passed  into  the  retort  by  a  tube  passing 
through  the  tubulure  and  terminating  just  above  the  liquid,  so  that  the 
gas  may  mix  immediately  with  the  vapour  of  the  acid.  The  neck  of  the 
retort,  having  a  wide  glass  tube  attached  to  it,  is  directed  upwards,  so  that 
any  acetic  acid  which  evaporates  undecomposed  may  be  condensed  and 
flow  back  again,  while  the  hydrochloric  acid  and  excess  of  chlorine 
escape.  The  whole  apparatus  is  placed  in  the  sunshine,  and  the  evolu- 
tion of  chlorine  is  so  regulated  that  the  upper  part  of  the  retort  always 
appears  coloured  by  it.  The  stronger  the  light,  the  more  rapid  is  the 
absorption  of  chlorine ;  but  the  action  takes  place,  though  slowly,  even 
under  a  clouded  sky.  A  very  slow  substitution  of  chlorine  for  hydrogen  Tike  wise 
takes  place  in  the  dark  and  at  ordinary  temperatures.  A  S  the  formation  of  chloracetic 
acid  goes  on,  the  action  slackens,  so  that  it  is  best,  after  about  1 5  hours* 
exposure  to  sunshine,  or  twice  as  long  to  diffused  daylight,  to  expel  the 
excess  of  chlorine  from  the  apparatus  by  a  stream  of  dry  air,  and  rectify 
the  product  in  a  smaller  retort  The  portion  which  distils  below  130  , 
consists  almost  wholly  of  unaltered  acetic  acid,  and  may  be  used  in  a 
subsequent  preparation.  That  which  passes  over  between  180°  and  190°, 
is  easily  separated  by  repeated  rectification  into  acetic  acid  atid  a  thick 
liquid  which  boils  between  185°  and  187"  and  either  solidifies  immediately 
into  a  mass  of  white  needle-shaped  crystals,  or  yields  after  some  time, 
large,  isolated,  transparent,  colourless,  rhombic  tables,  while  the  greater 
portion  remains  liquid,  but  if  shaken  up  or  stirred  with  a  glass  rod, 
solidifies  suddenly  and  with  considerable  rise  of  temperature,  the  crystals 
previously  formed  becoming  opaque  and  white  like  porcelain.  The 
crystalline  moss,  which  melts  between  45°  and  47'',  consists  of  nearly  pure 
monochloracetic  acid,  mixed  however  with  a  certain  quantity  of  liquid, 
which  may  "be  removed  by  decantation  and  rapid  pressure,  and  used, 
together  with  the  portion  of  the  original  liquid  which  distilled  below  130^, 
in  a  subsequent  preparation.  The  expressed  crystals  are  placed  on 
bibulous  paper  and  completely  dried  in  vacuo  over  oil  of  vitriol  and  a 
few  lumps  of  hydrate  of  potash,  and  then  redistilled,  the  first  and  last 
portions  of  the  distillate  being  rejected.  As  they  are  very  deliquescent, 
they  should  be  kept  as  much  as  possible  from  the  air.  (Hoffmann.) 
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In  the  first  distillation,  and  in  the  subsequent  rectilications,  there  is  obtained  a 
small  quantity  of  a  liquid  which  boils  above  190*,  and  appears  to  contain  an  acetic  acsd 
with  more  than  1  At.  hydrogen  replaced  by  chlorine.     It  yielded  in  different  experi- 
ments, from  48  to  50  per  cent,  of  chlorine,  which  does  not  agree  with  the  formiila 
either  of  bichloracetic  (requiring  55 '04)  or  of  terchloraoetic  acid  (requiring  65-13  p.  e. 
of  chlorine).     In  one  experiment,  tins  liquid,  on  being  saturated  with  baryta,  yielded, 
besides  monochloracetate  of  baryta,  a  small  qoantity  of  small  opaque  Warty  crystaJa, 
the  composition  of  which  seemed  to  show  that  they  contained  a  higher  chlorinated  acid^ 
but  in  no  instance,  even  when  the  purest  crystallised  acetic  acid  was  used  and  the  ab* 
sorption  took   plice  in   the  brightest  sunshine,    was   any   definite   bichloFacedc  or 
terehloracetic  obtained,   the   chief  product  being   invariably  monochloraoetic  acid. 
Neither  was  any  oxalic  acid  formed,  as  stated  by  Dumas  (ix,  209).  (Hoffmann.) 

2.  Monochloracetio  acid  is  also  obtained  in  a  state  of  pnrity  by  tlie 
action  of  water  on  nionochlorinated  chloride  of  acetjL  On  aistiilinjr 
the  liquid,  the  thermometer  rises  from  100^  to  180''.  and  the  liquid 
which  pasaes  oyer  at  that  temperatare  solidifies  in  a  crjrstaliine  mam  en 
eooling.     (Wurtc,  p.  536). 

Properties.  Crystallises  from  fusion  in  rhombic  tables,  baring  acute 
anglee  c£  77°  or  78  ;  froi%  solution  in  acetic  acid— -«.  y.,  f^m  the  liqoids 
obtained  in  the  first  distillation  between  180^  and  186°  and  between 
186°  and  190°,  —  in  crystals  baring  a  prisnatic  character,  and  yery  mnoh 
reeembling  those  of  terchloraoetic  acid.  Melting  point  62°.  When  tka 
melted  add  was  left  to  cool,  the  thersiometer  at  the  commencement  of  crystallisatian 
generally  marked  60°,  then  rose  rapidly  to  63*  or  64%  and  ultimately  sank  to  62^  at 
which  point  it  remained  constant.  It  contracts  stronglj  in  solidifying,  and 
generally  ffires  off  numerous  air-bubbles.  The  q>eoific  grayity  of  the 
melted  acid  at  73°,  is  1*366  as  compared  with  water  at  19  ,  and  1*3947 
compared  with  water  at  73^  Boding  point  from  185°  to  187*8^  It 
distils  undecomposed,  and  when  pure  solidifies  in  the  neck  of  the  retortj 
but  if  mixed  with  acetic  acid«  remains  liquid  below  ite  ordinary 
point  of  solidification.  When  kept  for  some  time  at  a  temperature  near 
its  melting  point,  it  sublimes  in  long  spicular  crystals.  It  la  nearly 
inodorous  at  ordinary  temperatures,  but  its  rapour  has  a  pungent  suffo* 
eating  odour.  It  has  a  strong  acid  taste,  attacks  the  cuticle^  and  raises 
blisters  if  kept  on  it  for  some  time. 

HoAnaaa. 

4C   24-0    ....    26'40     25-27 

8  H  M      3-0    ....      3*17     3-t9 

CI Zb'b    ....    S7  57     M— .    37-64  to  39-6 

4  0   320     ....     33-86 

C<H»C10* 94-5     ....  100-00 

JDecomposUians.  1.  The  af:id  is  decomposed  by  pentachloride  of 
phosphorus,  with  formation  of  chlorophosphoric  acid  and  monochlorinated 
chloride  of  acetyl;  but  the  two  chlorides  cannot  be  separated  by  distillation, 
as  they  both  boil  at  about  110°.  When  the  product  was  repeatedly 
distilled  with  small  portions  of  acid  monochloraeetate  of  potash,  the 
residues  of  the  last  dietilhttions  yielded  at  high  temperatures  a  large 
proportion  of  monochloracetic  acid,  the  last  portions  of  which  boiled  as 
hij;^h  as  200°,  and  had  a  more  peo^rating  odour,  probably  arising  from 
the  presence  of  a  small  quantity  of  the  anhydrous  acid.  —  2.  The  acid 
heated  with  potash-ley,  ammonia,  baryta-water,  or  lime-water,  imme- 
diately yields  a  chloride  of  the  alkali- metal  without  any  carbonic,  formic, 
oxalic,  or  acetic  acid.  In  this  respect,  it  differs  renoarkably  from 
acetic  and  from  terehloracetic  acid  (yiiif  295;  ix,  211);  after  boiling  for 
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Bome  time  the  w4iole  of  the  nooeehloracetate  is  decompo«ed.  A  similar 
bat  iesB  oomplete  deoomposition  takes  plaoe  irken  a  neutral  eelution  of  a 
monoohloraoetate,  or  even  the  free  aoia,  is  boiled  for  a  considerable  time. 
The  crystallised  potash-salt  also  is  decomposed  i«  like  manner  at  110", 
becoming  dall  aivd  yellowisii,  and  acquiring  an  acid  reaction;  cold  water 
then  extracts  from  it  chloride  of  potassium,  and  leaves  a  white  powder, 
which  has  an  acid  reaction,  dissolves  in  hot  water,  and  separates  on 
cooling.  Possibly  the  reaction  may  consist  in  the  formation  of  a  metallic 
chloride  and  the  assumption  of  the  elements  of  water  by  the  organic 
residue,  the  resalt  of  which  will  be  the  formation  of  a  compound  having 
the  composition  of  glycolic  acid: 

C^H«C1M0^  +  2HO  =  C<H*0«  +  MCI. 

3.  Monochloracetic  acid  is  reduced  by  potassium  or  sodium-amalgam,  to 
acetic  acid,  in  the  same  manner  as  terchloracetic  acid  (ix,  211);  the 
decomposition  is  however  incomplete,  and  is  attended  with  evolution  of 
hydrogen.  (Hoffmann.) 

Combinatimis,  The  acid  deliquesces  is  the  air,  and  dissolves  very 
easily  in  water,  producing  considerable  fall  of  temperature. 

The  Afonochlor<icetate8f  CH^l'MO^  are  obtained  by  digesting  the  oxides 
or  carbonates  in  the  aqueous  acid  :  they  are  for  the  most  part  easily 
soluble  and  crystallisable. 

Monochloracetate  of  Ammonia  decomposes  by  evaporation  like  the 
potash-salt.  It  is  more  soluble  than  that  salt,  and  solidifies  only  from  a 
perfectly  viscid  solution,  in  the  form  of  a  crystalline  cake,  which  quickly 
deliquesces  on  exposure  to  the  air.  Tbe  8«lt  was  not  obtained  free  from  saL 
ammoniac. 

Monochloracetate  of  Potash,  —  a.  Neutral,  C*C1H«K0*  +  3Aq.  — 
Obtained  by  saturating  the  acid  with  carbonate  of  potash  and  evaporating 
to  a  syrup  in  vacuo  over  oil  of  vitriol.  It  then  separates  in  thin  colour* 
less  laminsB,  which  may  be  obtained  pure  by  draining  on  bibulous  paper. 
It  is  not  deliquescent,  and  does  not  give  up  its  water  of  crystallisation 
at  100°,  but  is  decomposed  at  a  higher  temperature,  yielding  chloride  of 
potassium  (p.  538),  also  when  its  solution  is  evaporated  at  a  eentle  heat. 
It  is  very  soluble  iu  water.  After  drying  in  vacuo,  it  yielded  24' 63  p.  o. 
potassium  (by  calculation,  24*55). 

h.  Acid.  C*C1H»KO,C*C1H»0*.  —  When  a  solution  of  the  neutral 
salt  is  mixed  with  as  much  acid  as  it  already  contains,  the  whole  solidifies 
to  a  thick  pulp  of  small  white  pearly  crystals,  which  may  be  purified  by 
draining  on  bibulous  paper  or  by  crying  over  oil  of  vitriol.  Sparingly 
soluble  in  water.     Contains  17'23  p.  c.  potassium  (by  calculation,  17*25). 

Monochloracetate  of  Baryta^  C*ClH"BaO*  +  2  Aq.  —  May  be  obtained, 
even  with  very  small  quantities  of  material,  in  distinct  prismatic  crystals, 
apparently  beloDffing  to  the  rhombic  system,  and  containing  39*99  p.  c. 
barium  (by  calculation  40*06).  Decomposes  but  little  during  evapora- 
tion, and  separates  out  almost  completely  on  cooling  from  a  hot  saturated 
solution.  (Hoffmann.) 

MonoehloraceiaU  of  Silver,  •—  A  hot  solution  of  the  acid  satarated 
with  oxide  of  silver,  yields  the  salt  on  cooling  in  splendid  rhomboidal, 
iridescent  laminse.  ( W  urtz.)  —  Anhydrous.     Dissolves  sparingly  in  eold. 
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more  readilj  in  hot  water,  and  is  easily  obtained  by  cooling  in  small 
nacreous  scales  which  blacken  on  exposare  to  light  and  yield  cbloride  of 
silver.  Between  110°  and  120''  it  decomposes  with  a  kind  of  expIo«on, 
emitting  the  same  odour  as  the  acid  when  it  evaporates,  and  leaTiog 
chloride  of  silver  mixed  with  a  very  small  quantity  of  metallic  silyer. 
(Hoffmann.) 

Warti.        Hofmano. 

4C    24'0  ....  11-91  11-91 

2  H  ; 2-0  ....  0-99  1-07 

CI 35-5  ....  17  61  17-48 

Ag 1080  ....  53-59  53*41     ....    52-08 

4  0    32'0  ....  15  90  16-13 


C*CIIFA«0*....  2010    ....  100-00    100*00 


MoAochloracetate  of  Ethyl. 

CH)1H'0*  =  C*H"0,C*C1H*0». 
E.  WiLLM.    y.  Ann,  Chim.  Fhys,  4.9,  97. 

Obtained  by  the  action   of  alcohol  on  monochlorinated  chloride  of         , 
acetyl :  I 

C*H«0«  +  C*CPHW  «  C»C1H70*  +  HCl.  I 

The  action,  which  is  very  violent,  must  be  moderated  by  cooling  the 
vessel  externally,  and,  as  soon  as  it  is  finished,  the  product  may  be  washed        • 
with  water,  dehydrated  by  chloride  of  calcium  and  rectified. 

Colourless  liquid,  having  an  ethereal  odour  aud  burning  taste,  heavier 
than  water  and  iusohible  in  that  liquid.  Boils  at  14d'5^  when  the 
barometer  stands  at  758°  mm.     Vapour-density  4*46. 

WUlm. 

8C 48-0  ....  39-19     3887 

7  H 70  ....  5-72    5-87 

CI    35-5  ...  28*95     29*03 

4  b 32-Q  ....  2614     2620 

C8H7C10*   ....  122-5     ....  100-00     lOCOO 

Vol.  Density. 

C-vapour    8     3-3280 

H-«:a8 7    0-4851 

Cl-gaa 1     2-4543 

O-gas  2     2-2186 


Vi^pour  of  C»H7C10* ....    2    8-4860 

1     4-2430 

The  ether  bums  with  a  bright  flame,  green  at  the  edges.  It  is  decom- 
posed by  potash,  into  alcohol  and  monochloracetic  acid,  which  then  suffers 
further  decomposition,  yielding  chloride  of  potassium  and  acetate  of 
potash. 

It  is  insoluble  in  water. 
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Honochloracetamidei 

C*H*C1N0»  St  C*ClAdH^O*  =  N.H«,C*ClH»0«. 

E.  WiLLM.     ^.  Ann.  Chim,  Phys.  49,  09. 

Obtained  :    1.  By  the  action   of  ammonia   on   monochloracetate  of 
ethyl  : 

C8H?C10*  +  NH8  -  C*H*ClNO«  +  C*HW. 

2.  By  bringing  perfectly  dry  ammoniacal  gas  tn  contact  with  monochlo- 
rinatod  chloride  of  acetyl: 

C^H»C1«0»  +  2NH«  -  C^H^CINQS  H-  NH^Q. 

The  product  is  a  white  amorphous  mass^  from  which  absolute  alcohol 
extracts  the  monochloracetamide  and  leaves  sal-mmmoniac.  On  evaporat- 
ing the  alcoholic  solution,  the  amide  is  obtained  in  large  shining  laminae. 
It  dissolves  in  10  parts  of  water  at  24^,  and  in  \(i\  pts.  of  alcohol  at  the 
same  temperature,  but  is  very  sparingly  soluble  in  ether.  From  the 
aqueous  solution  it  crystallises  by  evaporation  in  small  roammellated 
masses. 


4  C     

24-0 

....     25-67     ... 

4-30     ... 

....     ol'yo     ... 

14-88 

....     17-20 

Wiilm. 
.....     25-75 

4  H    

40 

4-70 

CI    

N     

35'5 

140 

38-29 

2  O     

16-0 

C^H«CIN02....     9«-5    ....  10000 

It  is  decomposed  by  potash,  with  evolution  of  ammonia,  and  forma- 
tion of  chloride  of  potassium  and  acetate  of  potash. 


Page   247. 

Acetosylamine. 

C*H»N  =  C*H»,H»N. 

J.  Natanson.     Ann,  Pharm,  98,  291. 

Acetylamine,  1 

Produced  by  the  distillation  of  hydrated  oxide  of  acetosylium  (or  ace-  i 

tylium,  X,  588)  :  I 

^*|JJ|no,HO  -  C^H3,H«N  +  2H0.  1 

Preparation,     The  yellow  liquid  obtained  by  the  action  of  ammonia 
on  chloride  of  ethylene  is  evaporated  till  the  sal-ammoniac  crystallises 
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ont;  the  mother-liqnor  separated  from  the  crystals  is  mixed  with  excess 
of  hydrate  of  baryta  and  evaporated  to  dryness ;  the  dry  residue  ib 
ezhaasted  with  absolate  aleohol;  tbosloohol  distilled  off  from  the  extraet 
and  afterwards  the  water;  and  the  residue  is  heated  to  between  150^  and 
200°.  Acetosylamine  then  passes  over  in  yellowish  oily  drops,  which  may 
be  purified  by  rectification,  the  portion  which  distils  between  210^  and 
220   being  collected  apart. 

Properties,  Liquid  having  a  faint  yellow  colour  (probably  coloorlese 
when  quite  pure).  Sp.  gr.  0975  at  15°.  Does  not  solidify  at  — 15^. 
Has  an  ammoniacal  and  very  persistent  odour,  resembling  that  of 
aldehyde-ammonia  at  ordinary  temperatures  and  that  of  aniline  tub  the 
boiling  heat.  Its  taste  is  caustic.  The  aqueous  solution  blues  red  litmus 
strongly;  the  dry  base  does  not.  Boils  at  218°.  Vapour -density  1*522. 
The  vapour  burns  with  a  whitish  blue  flame. 

Vol.  Densitj. 

C-vapoiir M     4     m..^...     1*6640 

H.|:a«    .^ 5     0*34(5 

N-gaa 1     0-9706 


4  C 

V     U 

N 

24     ....     55-61 

5     ....     11-63 

14     ....     32  56 

• 

NatansoB. 

...    5597 
...     11-31 
...     32-26 

C*H*N .« 

43^    ....  100*00 

■(■••4 

....  10000 

Vapour  iifC^H«N.-    2    2-Mll 

1     1-40O5 

Ammonia  in  which  1  At.  H  is  replaced  by  acetosyl  C^H^ 

Acetosylamine  is  not  decomposed  by  sodium.  When  heated  with 
iodide  of  ethyl,  it  yields  apparently  the  hydriodate  of  ethylacetosylamine. 
(OH')(C*H^)HN.  The  product  decomposed  by  potash  yields  a  brown 
oil  possessing  basic  properties. 

Combinations,     Acetosylamine  mixes  in  all  proportions  with  toaler. 

It  combines  with  acids,  forming  salts  which  exhibit  all  the  characters 
of  the  salts  of  acetosylium.  It  absorbs  water  and  carbonic  acid  when 
exposed  to  the  air.  A  glass  rod  moistened  with  it,  fumes  when  held 
over  hydrochloric  acid.  The  salts  of  acetosylamine  when  decomposed  by 
potash,  do  not  give  ofi*  the  characteristic  odour  of  the  base,  because  it  is 
then  converted  into  the  inodorous  oxide  of  acetosylium;  the  aqueous  solu- 
tion however,  retains  the  odour  for  a  long  time.  Heated  with  chloride 
of  lime,  or  with  chromate  of  potash  and  sulphuric  acid,  they  give  ofT  a 
considerable  quantity  of  aldehyde. 

Acetosylamine  forms  precipitates  with  most  metallic  solutions. 

The  Plaiinum-saU^  C^H*NCl,PtGi',  is  an  orange-yellow  amorphous 
powder  sparingly  soluble  in  cold,  easily  in  hot  water.  It  gave  by 
analysis  39*29.  39*34  and  3986  p.  c.  pli^inom,  (compare  z,  540). 

Acetosylamine  mixes  in  all  proportions  with  alcohol^  but  is  insoluble 
in  ether. 


Preparatifm  of  Acetamide  and  AcetonitriU, —  Acetamide  is  reftdllj 
obtained  by  heating  a  mixture  of  equal  volumes  of  acetate  of  ethyl  and 
strong  aqueous  ammonia  to  a  temperature  between  120°  and  130'' 
in  a  closea  vessel  for  six  hours.  On  subsequently  distilling  the  product, 
that  which  passes  over  above  260°  is  pure  acetamide.  (Bnokton  &- 
Hofmann,  Chem.  Jb'oc,  Qr,  J.  9,  242). 


f 
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When  aoetamide  is  mixed  witb  about  an  eqaal  Tolaine  of  anbydroiia 
pkospboric  acid,  a  violent  action  takes  place,  and  acetonitiile  passes  over, 
contaminated  ho  wove?  with  h  jdroojanio-  and  acetic  acids.  Tbe  distillate 
is  washed  with  potash,  and  the  acetonitrile  is  decanted  and  vectiiied  ovei 
anhydrous  phoe]>boric  acid.  Thus  prepared  it  hue  an  ethereal  odoar, 
somewhat  like  that  of  cjano^ren,  and  a  rather  pungent,  aromatic  taste; 
it  boils  at  77°  or  78^  and  bums  witb  a  bright  flame  reddish  at  the 
edges.     (Buckton  &  Hofmann.) 

Preparation  of  Acetamide  from  Acetate  of  Ammonia. —  1 1  is  generally 
supnosed  that  tbe  amnioniarsalts  of  monobasic  acids  do  not  yield  amides 
by  dehydration.  Kiindig  has  however  shown  {Ann.  Fharm.  105,  277) 
that  when  acetate  of  ammonia  is  distilled,  a  portion  of  it  is  converted 
into  acetamide.  At  the  beginning  of  the  distillation,  a  larc^e  quantity 
of  ammonia  is  given  off;  afterwards  at  160°,  at  which  point  the  thermo- 
meter remains  constant  for  a  long  time,  an  acid  distillate,  probably  con- 
sisting of  acid  acetate  of  ammonia;  above  160°  a  distillate  containing 
acetamide,  which  at  a  temperature  a  little  higher,  crystallises  in 
the  condensing  tube;  and  above  190^  nearly  pure  acetamide.  The 
quantity  of  that  substance  is  not  increased  by  addition  of  alcohol. 
The  largest  product  is  obtained  by  passing  dry  ammoniacal  gas  for  some 
hours  through  glacial  acetic  acid,  which  is  at  first  kept  cool  in  an  appa- 
ratus provided  witb  a  condensing  tube  directed  upwards,  but  afterwards 
heated  to  commencing  ebollition.  By  subsequent  distillation,  a  quantity 
of  acetamide  was  obtained  equal  to  ^  that  of  the  glacial  acetic  acid 
used. 

In  the  distillations  above  described,  the  thermometer  was  never 
observed  to  rise  above  218°;  neither,  according  to  Kiindig  does  it  ever 
rise  above  that  pointy  in  the  preparation  of  acetamide  by  the  action  of 
ammonia  on  acetic  ether,  whereas  Buckton  &  Hofmann  state  that  the 
portion  which  distils  above  260^  is  to  be  regarded  as  pure  acetamide. 
The  boiling  point  of  pure  acetamide  was  found  by  Kiindig  to  be  222°, 
attention  being  paid  to  the  corrections  pointed  out  by  Kopp  {Ann. 
Pharm.  W,  26»). 


Compounds  of  Acetamide. 

Strbckbk.     Ann,  Fkarm^  103^  a2K 

ITfdroddorate.  —  (C«H»NO*)»,HCL  —  Obtained  :  1 .  By  the  action  of 
chlorophoephorio  acid  on  acetamide.  When  chlorophosphoric  acid  is 
added  to  acetamide  fused  at  a  gentle  heat,  the  two  liquids  mix,  pro- 
ducing rise  of  temperature,  and'  soon  solidify  into  a  compact  mass, 
without  evolution  of  hydrochloric  acid  or  any  other  gas.  This  mass  is 
insoluble  in  anhydrous  ether,  but  absolute  alcohol  dissolves  it,  especially 
with  the  aid  of  heat;  and  the  solution  on  cooling,  or  better  on  addition 
of  ether,   deposits   colourless   crystalline    neodles  of    hydrochlorate   of 

acetamide.  The  crystalline  mass  at  first  obtained  appears  to  be  a  compound  of 
aoetamide  with  chlorophosphoric  acid,  which,  on  addition  of  alcohol,  is  resolved  into 
phosphoric  ether  and  hydrochloric  add,  the  latter  uniting  with  the  aceumide : 

[2C<H»N0«  +  PCPO«  +  3(^^^*09)  -  (C*H«NO«)«HCl  +  P(C<H»)H)>  +  2Ha]. 
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2.  By  the  action  of  hydrochloric  acid  gas  on  a  eolation  of  aoetamide  in 
ether-alcohol,  the  Hqaid  heing  cooled  from  without  and  the  gas  directed 
on  its  sarface.  The  greater  part  of  the  liquid  then  solidifies  in  a  crys- 
talline mass,  which  is  washed  with  anhydrous  ether  and  dissolved  in 
warm  alcohol ;  the  solution  oi|  cooling,  or  more  quickly  on  additioii 
of  ether,  yields  the  hydrochlorate  in  the  crystalline  form.  This  mode  of 
preparation  ia  preferable  to  the  former. 

Properties.  Long  spear-shaped  crystals,  which  dissolve  readily  in 
water  and  alcohol,  but  are  insoluble  in  ether.  They  hare  a  very  sour 
taste  and  an  acid  reaction. 


8  C  

48-0 
11-0 
280 
35-5 
320 

....     311 
....       71 
....     181     . 
....     230     . 
....     20-7 

Strecker. 

12  H  

2  N  

18-2 

CI  

4  O  

22-9 

(C^H^NO'/HCI.... ... 

154-5 

....  100-0 

The  alcoholic  solution  of  the  crystals  does  not  form  any  precipitate 
with  bichloride  of  platinum,  but  after  standing  for  some  time  in  the 
cold,  and  quickly  when  heated,  it  deposits  chloroplatinate  of  ammoniam» 
giving  off  at  the  same  time  an  odour  of  acetic  ether. 

Perfectly  dry  hydrochlorate  of  acetamide  heated  in  a  sealed  tabs, 
melts  at  first  without  decomposition,  but  between  180°  and  200%  it 
suffers  complete  decomposition,  being  converted  into  a  pasty  mixture  of 
solid  and  liquid  matter,  which,  when  distilled  in  the  oil-oath,  yielded 
first  a  strongly  acid  liquid  (a),  and  afterwards  a  liquid  which  soiidified 
in  colourless  crystals  (b)  in  the  receiver,  while  a  slightly  brown  residue 
(c)  remained  in  the  retort.  The  same  products  are  obtained  when 
acetamide  is  heated  in  a  stream  of  dry  hydrochloric  gas.  —  a.  The  first 
distillate  when  rectified  begins  to  boil  at  60%  at  which  temperature 
Monde  of  acetyl  and  apparently  also  acetonitrile  pass  over,  the  boiling 
point  afterwards  rising  to  120"",  and  concentrated  (icetic  acid  passing 
over.  —  6.  The  crystalline  distillate  dissolves  partly  in  ether,  the  undis- 
solved portion  consisting  of  unaltered  hydrochlorate  of  acetamide,  and  the 
ethereal  solution  yielding  on  evaporation  over  sulphuric  acid,  crystalline 
granules  of  a  compound  of  acetamide  and  biacetaniide,  CH^NK)*  = 
C*H»NO'  +  C*H^NO*.  —  The  non-volatile  residue  in  the  retort  is  par- 
tially soluble  in  alcohol,  the  undissolved  portion  consisting  of  sal- 
ammoniac,  and  the  alcoholic  solution  depositing  by  spontaneous  evapora- 
tion crystals  of  hydrochlorate  of  acediamine  C*H*N',HCl. 

The  decomposition  of  hydrochlorate  of  acetamide  by  heat,  or  of  aceta- 
mide under  the  influence  ot  heat  and  dry  hydrochloric  acid,  may  be  repre* 
sented  by  the  following  equations  : 

2C*H»N03  +  HCl  -     C'H'NO*     +    NH*C1. 

' V— ^ 

biacetamide. 

2C*H*NO«  +  HCl  «  e»rt«NS.HCl  4-  C*H*0* 

hydrochlorate  acetic  acid, 
of  acediamine. 
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Cni«N02  +  2HCI  =  C4H303CI  +  NI^Cl. 

chloride  of 
acetyl. 

CHH«NO»  =  C*H»N  +  2  HO. 

acetoDiti'ilc. 

FUrate  of  Acetamide.  —  C'H»NO«,HNO\  —  WKen  acetamide  is  dis- 
solved  in  cold  strong  nitric  acid,  and  the  solution  is  left  exposed  to  jthe 
air  in  shallow  vessels,  colourless  crystals  separate,  which  have  a  very 
sour  tasto  and  reaction,  even  after  being  dried  between  bibulous  paper. 
They  melt  at  a  moderate  heat,  and  detonate  when  more  strongly  heated 
in  a  test-tube,  leaving  scarcely  any  rej<idue.  They  gave  by  analysis 
45*2  p.  c.  nitric  acid,  the  formula  requiring  44*2.  The  excess  arose 
from  adhering  nitric  acid. 

AeeiamUaie  of  Mercury,  C*H*HgNO'.  —  Yellow  mercuric  oxide 
added  to  a  solution  of  acetamide  disappears  very  quickly  at  first;  but 
for  complete  saturation,  it  is  neo-essary,  towards  the  end  of  the  process, 
to  heat  the  liquid  with  excess  of  mercuric  oxide.  The  filtered  solution 
evaporated  in  vacuo  leaves  colourless  crystalline  crusts,  easily  soluble  in 
water,  sparingly  in  alcohol.  The  crystals,  after  drying  in  the  air,  did 
not  lose  so  much  as  1  p.  c.  at  100°.  They  gave  by  analysis  62*8  p.  c. 
mercury  (calculation  63*3). 

The  aqueous  solution  of  the  crystals  does  not  form  any  precipitate 
with  potash  at  ordinary  temperatures,  but  deposits  white  flakes  on  boil- 
ing. Ammonia,  on  the  other  hand,  immediately  produces  a  yellowish 
turbidity,  which  increases  considerably  on  boiling.  Metallic  zinc  im- 
mersed in  the  aqueous  solution  becomes  covered  with  a  grey  film  of 
mercury,  white  flakes  of  oxide  of  zinc  floating  in  the  liquid.  The  liquid 
after  a  while  contains  neither  mercury  nor  zinc  in  solution,  but  wnen 
evaporated  in  vacuo  leaves  pure  acetamide.  Cadmium  acts  in  a  similar 
manner  to  zinc.  Copper  does  not  precipitate  the  mercury  till  the  solution 
is  acidnlated. 

Acetamidate  of  Silver,  —  Recently  precipitated  oxide  of  silver  dis- 
solves readily  in  aqueous  acetamide,  and  the  solution  when  evaporated 
leaves  crystalline  scales  of  acetamidate  of  silver.  (Strecker.) 


Biacetamide. 

C^H'NO*  =  (C*H'07,HN. 
StRECKBii.    Ann.  Pharm.  103,  327. 

The  ethereal  solution  of  the  compound  of  acetamide  and  biaceta- 
mide (p.  544)  deposits,  when  hydrochloric  acid  gas  is  passed  through 
it,  spicular  crystals  of  hydrochlorate  of  acetamide,  and  the  liquid 
filtered  therefrom,  yields  by  evaporation  over  snlphnric  acid,  needle- 
shaped  crystals  of  biacetamide,  easily  soluble  in  water,  alcohol  and 
ether. 

VOL.  XII.  2   N 
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8  C    

48 

....     47*v      *• 
6-9     .. 
....     13-9 
....     31-7 

Stiecker. 
47-7 

7  H    

7 

6-9 

N    

4  0    

14 

32 

C3H"N0< 

101 

....  1000 

The  crystals  boiled  with  acids  are  resolved  iato  acetic  acid  and 
ammonia^  but  not  so  readily  as  acetaniide. 

The  alcoholic  solution  is  not  decomposed  by  bichloride  of  platinum 
at  ordinary  temperatures,  but  after  boiling  for  some  time  it  deposits 
chloroplatinate  of  ammonium. 

Biacdamide  with  Acelamide,  (?ffNO*,C*H»NO».— Depomted  from 
the  ethereal  solution  (p.  544),  by  evaporation  over  salphnric  acid^  in  hard 
crystalline  grains,  which  are  at  first  contaminated  with  acetic  acid,  but 
lose  their  acid  reaiction  by  standing  over  sulphuric  acid  or  lime  in  racuo. 
They  fuse  readily  and  volatilise  gradually  in  vacao  at  ordinary  tempera- 
tures.    They  dissolve  readily  in  water,  alcohol  and  ether. 

Strecker. 


12  C  

12  H 

72 

12 

....    45-0 
....       7-5 
....     17-5 
....     300 

45-0 

7-9 

2  N 

28 

17-3 

6  O 

48 

29-8 

C«H"NO« 

160 

....  lOO'O 

100*0 

Acediamine.    C*H*K*. 

Strbckeb.    Ann,  Pharm.  103,  328. 

Formation  (p.  544),  The  prismatic  crystals  of  hydrochlorate  of 
acediamine  which  separate  from  the  alcoholic  solution  of  the  residue  left 
on  distilling  the  product  of  the  decomposition  of  hydrochlorate  of 
acetamide^  are  freed  ftrom  adhering  sal-ammoniac  by  solntion  in  a 
mixtnre  of  alcohol  and  ether;  and  on  evaporating  this  solution  in  vacuo, 
the  pure  hydrochlorate  of  acediamine  separates  in  crystals  of  the  original 
form. 

Sulphate,  C*H®N*,HSO*.  —  Obtained  by  mixing  the  aqueous  solution 
of  the  hydrochlorate  with  sulphate  of  silver,  as  long  as  any  precipitate 
of  chloride  of  silver  is  produced,  concentrating  the  filtrate  over  the 
water-bath,  and  recrystallising  from  boiling  alcohol.  The  jsalt  is  thereby 
obtained  in  colourless  nacreous  laminae,  easily  soluble  in  water,  sparingly 
in  alcohol,  even  at  the  boiling  heat,  and  neutral  to  vegetable  colours.  It 
gave  by  analysis  37*3  p.  c.  sulphuric  acid  (by  calculation,  87' 2). 

Chloroplatinate.  —  The  aqueous  solution  of  the  hydrochlomts  is  not 
precipitated  by  chloride  of  platinum;  but  the  liquid  when  evaporated 
yields  rather  larse  hard  yellowish  red  prisms  of  the  platinnra-salt,  whidi 
are  easily  freed  from  adhering  chloroplatinate  of  ammonium  by  solutioii 


i 


I 
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in  alcohol.  The  crystals,  after  being  dried  in  the  air,  do  not  giro  oif  any 
thing  at  100".  They  dissolve  readily  in  water^  less  in  alcohol^  and  not 
at  all  in  a  mixture  of  alcohol  and  ether. 

Strecker. 

4  O    240    ....      9-1     9-6 

7  H 70    ....      2-7     2-8 

2N    28-0    ....     10-6     10-5 

Pt    990    ....    37-4    37-16 

3  CI   106-5     ....     40-2 


I  C^H«N«,HCl,PtC13....  264-S    ....  lOO'O 

Acediamine  may  be  regarded  as  ammonia  in  which  I  At  H.  isreplaoecl 

by  the  monatomio  radical  C^H^N,    its  rational  formul®  beinff  then 
'  C*H*Nj 

HrN;  or  as  a  double  molecule  of  ammonia  N'R^  having  3  At.  H 

'  replaced  by  the  triatomic  radical  OH»,  its  formula  being      ^  f  N',     It 

bears  the  same  relation  to  acetamide  tintt  ethylamine  bears  to  alcohoh 

C^H«0«  +  NH«  =.  C^HTN  +  2H0. 
and: 

C*H«NO«  +  NH»  -  C*H«N2  +  2H0. 

It  is  very  unstable,  and  cannot  be  obtained  in  the  free  state.  When 
tho  sulphate  or  hydrochlorate  is  heated  with  a  stronger  base,  such  as 
potash  or  baryta,  ammonia  is  given  off  and  acetic  acid  remains  in  combi- 
nation with  the  base : 

C^H«N»  +  4HO  =  C*H<0*  +  2NH». 

The  salts  likewise  undergo  a  similar  decomposition  when  boiled  with 
acids  in  excess.  Thus  the  residue  obtained  by  evaporating  the  hydro- 
chlorate  with  excess  of  hydrochloric  acid,  consists  chiefly  of  sal-ammoniac, 
only  a  small  quantity  of  the  original  salt  being  extracted  by  alcohol. 
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Teifmtracetonitarile. 

C*N*0"  =  C*X»N. 

L,  SWI9CHK0PP.    N.Ann,  Chim.  Fhtfs.  49,  323;   uhsir,  Oompt.  rend. 
45,  277;  Ann.  Pharm.  101,  215. 

Produced  by  the  action  of  a  mixture  of  nitric  and  salphnrio  acids  on 
{ulminurio  acid  (x^  556)  : 

C«N»H«0«  +  2NCra  -  C*N*0»«  +  «C0?  -f  M0  +  NH». 

2k  2 
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It  is  a  solid  snbstaace,  haying  tho  appearance  of  cauipbor,  and  a^  very 
penetrating  disagreeable  odour.  It  melts  at  41*5°,  is  very  volatile  at 
ordinary  temperatures,  but  decomposes  with  strong  detonation  at  220". 

Calcuiaiiim, 

4  C  24     13-64 

4  N 56    31-82 

12  0 96     54*54 

C<X»N   176    100-00 

Tern i trace tonitrile  is  rapidly  decomposed  by  water,  alcohol,  snl- 
phnretted  hydrogen,  ammonia,  the  fixed  alkalis,  ke.  With  water -and 
alcohol  it  yields  the  ammonium-salt  of  uitroform,  CX'NH*  (p,  493).  — • 
Sulphuretted  hydrogen  converts  it  into  hiniirammonyL 


Silver-Bait.  C*N»H;*Ag>0'«  =  C*X»N(NH?Ag)*0'  +  2(N0\NH*).  — 
An  ammoniacal  solution  of  ternitracetonitrile  mixed  with  nitrate  of 
silver,  forms  a  yellow  precipitate,  which  dissolves  readily  in  hot  water, 
and  crystallises  in  yellow  needles  on  cooling. 


4  C 24    ....      3-99    .... 

Scbisclikoir. 

....       4-53 
....       2-52 
....     24-95 

....      %5»J*o" 

....    32-61 

14  H 14     ....      2-33     .... 

10  N 140    ....     23-25     .... 

2  Ag    216     ....     35-88     .... 

26  0 208     ....     34-55     .... 

C^NWH"Ag-0»    ....  002     ....  10000    .... 

....  10000 

Binitrammonyl. 

C*H*N*0*  =  C*X»(NH*)N. 

ScHtscnKOFF.    loc.  cvt. 

ScHiscHKOPP  &  RosTNo.     Ann.  Fharm.  104,  250. 

Dmi/ramiMOA^/.— Acetonitrile  in  which  2  At.  H  are  replaced  by  NO^  and  the 
third  by  NH*. 

Produced  by  tho  action  of  sulphuretted  hydrogen  on  tcmitraceto- 
nitrile : 

O(NO0'N  +  8HS  «  C4(NO<)»(NH0N  +  4H0  ^  83. 

Crystallises  in  beautiful  colourless  shining  needles,  very  soluble  in 
water,  less  soluble  in  alcohol,  and  nearly  insoluble  in  ether.  When 
suddenly  heated,  it  takes  fire  and  burns  away.  At  100°  it  volatilises  in 
perceptible  quantity,  emitting  an  extremely  pungent  odour. 

It  is  perfectly  ^  neutral  to  test-paper,  but  nevertheless  exhibits  the 
properties  of  an  acid,  its  hydrogen  being  partially  replaceable  by  metals. 


if 
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It  does  not  give  off  ammonia  even  when  boiled  with  moderately  strong 
potash-ley  (1  pt.  hydrate  of  potash  to  2  pts.  water),  but  the  liquid 
solidifies  on  cooling  into  a  mass,  which  is  probably  the  potash-salt 
C*X'(NH'K)N.  r  J  t         • 

Silver-salt,  C*X«(NH'Ag)N.  —  The  aqueous  solution  of  binitrammonyl 
boiled  with  oxide  of  silver,  yields,  when  iiltered  and  cooled,  a  beautifully 
crystallised  silver-salt,  which  explodes  verj  readily  and  dissolves  sparingly 
in  cold,  but  abundantly  in  hot  water. 

Schischkoff  &  Rosing. 

4C    24     ....      9-41     9-40 

3H    3    ....      1-17     MS 

4  N    56     ....     21-96     2135 

Ag 108     ....     42-35     41-91 

8  O    64     ....     25-11     26-16 

CWNUgQS 255     ....  100-00    lOO'OO 

Action  of  strong  Sulphuric  acid  on  Binitrammonyl,  -—  Binitrammonyl 
is  slowly  decomposed  by  sulphuric  acid  at  ordinary  temperatures.  On 
heating  the  mixture  over  the  water-bath,  the  action  Is  accelerated, 
sulphate  of  ammonia  is  formed,  and  an  oily  layer  collects  on  the  surface; 
and  this,  when  separated  from  the  lower  liquid  and  cooled  by  a  mixture 
of  ice  and  salt,  crystallises  in  large  fino  prisms,  which  soon  melt  when 
removed  from  the  freezing  mixture.  They  explode  violently  when 
heated,^  are  insoluble  in  water,  and  dissolve  very  sparingly  in  aqueous 
ammonia,  forming  a  dark  yellow  solution,  which  leaves  a  brown  resinous 
substance  when  evaporated.  The  composition  of  the  crystals  is  as 
follows : 


10  c    

00 

....    30-77    ... 

....         U-Dl      ... 

....    35-90    ... 
....     32-82 

Schischkoff  &  Rosmg. 
29-73     .. .     28-96 

H    

5N    

8  O    

....     1 

....    70 
....     o4 

0-51     ....       0-57 

....      36-6 

CWHS«08    ... 

....  195 

....  100-00 

The  crystals  were  difficult  to  free  from  the  mother-liquor,  the  lolation  becoming 
Tisdd  before  it  crystallised. 

The  rational  formula  of  the  compound  is  perhaps  Cy',C^(N0^)5H. 

The  sulphuric  acid  retained  in  solution,  besides  sulphate  of  ammonia,  a  body 
apparently  ide»(ieaHrith  tho  preceding ;  it  was  separated  from  the  acid  liquid  by 
agitation  with  ether^  but  was  not  obtained  in  quantity  sufficient  for  analysis. 

Action  of  Potash  on  Binitrammonyl,  —  When  binitrammonyl  is  boiled 
with  a  very  strong,  nearly  syrupy  solution  of  potash,  a  large  quantity  of 
ammonia  is  given  off,  and  a  salt  gradually  separates  in  prismatic  crystals, 
which  are  but  sparingly  soluble  in  the  caustic  potash-ley.  An  additional 
quantity  of  this  salt  separates  when  the  liquid  is  left  to  cool  after  the 
evolution  of  ammonia  has  ceased.  This  salt  dissolves  very  sparingly  in 
cold  water  or  alcohol,  but  very  abundantly  in  those  liquids  at  the  boiling 
heat,  and  is  deposited  from  the  solutions  on  cooling,  in  shining  light 
yellow  laminse,  somewhat  like  those  of  picric  acid.     The  salt  is  perfectly 
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nemtnil  to  teoi-iNipery  ozplodeo  hj  hmi  or  bj  ooataoi  with  atooiig  mlpkvm 
M^  and  IB  deoompooed  bj  dilato  aoidi^  vitk  #Talatioa  of  gM.  lU 
nranforitim  lo  as  loOovi  t 


Scfaischkoff  &  Roiing. 

7K 

54  O 

120 
7 

168 
273 
432 

MM 
•••• 

•  ••• 

•  ••• 

120 
0-7 
16-8 
27-3 
43-2 

12-58 
0-86 
16-90 
27-42 
42-25 

C»irN»K70** 1000    ....  100-0    100-00 

The  rational  formula  is  probably  dCX'HK  +  2N0«K  +  2H0. 

Bibromonitracetonitrile. 

ON»BtK)*  =  0*XBt»N. 
KbruIi^    Atm.  Pharm.  105,  281. 

JHhvmiUiroaeetomtrilf  Cyanobibronu^crint  Cyandibromopikrin, 

Formation  cmd  Preparation,  —  By  the  action  of  bromine  on  falminat* 
ing  mercury: 

C«XHg*N  +  4Br  «  C<XBi*N  +  2HgBr. 

Bromine  is  added  to  falminating  mercury  immersed  in  water,  and  the 
liquid  is  distilled  as  soon  as  the  colour  of  the  bromine  becomes  permanent. 
An  oil  then  passes  over  having-an  odour  like  that  of  chloropicrin  (xi,  216) 
and  coloured  in  the  earlier  portions  by  excess  of  bromine.  The  latter 
portions  of  the  distillate  are  colourless,  and  solidify  in  the  condensing 
tube  or  in  the  receiver  in  colourless  crystals,  the  formation  of  which  is 
much  accelerated  by  shaking  up  with  cold  water.  The  portions  of  the 
distillate  which  remain  liauid  at  first,  likewise  yield,  when  shaken  up 
with  mercury,  and  redistilled,  a  colourless  oil,  which,  after  standing  for 
some  time  or  after  slow  evaporation,  deposits  large  crystals.  —  The  com- 
pound is  likewise  obtained  by  the  action  of  bromine  on  aqueous  fulminu- 
rate  (A  potash;  but  its  formation  is  .then  attended  with  copious  evolution 
of  carbonic  acid. 

Properties.  Perfectly  insoluble  in  water,  but  dissolves  readily  in 
alcohol  and  ether,  and  when  recrystallised  therefrom  by  evaporation, 
forms  colourless,  shining,  well  developed  crystals,  having  an  odour  like 
that  of  chloropicrin  or  bromopicrin.  It  is  extremely  volatile,  giving  off, 
even  at  ordinary  ^temperatures,  a  vapour  which  attacks  the  eyes  very 
powerfully.  It  may  be  distilled  with  water,  without  decomposing. 
Melts  at  50^  and  solidifies  in  the  crystalline  form  on  cooling.  B^na  to 
boil  between  130^  and  135°:  but  decomposes  at  the  same  time,  turning 
yellow,  and  giving  off  gas-bubbles,  together  with  brown  vapours  which 
contain  some  of  the  oxides  of  nitrogen,  and  explode  when  strongly 
heated.  When  boiled  for  some  time  with  potash  and  a  ferroeo*ferrie 
salty  it  gives  the  reaction  of  cyanogen. 


FULMINIC    ACID.  651 

Kekulfi. 

4C  24    ....      9-84    10-20    ....      973 

2  N  28    ....     11-47 

2  Br 160    ....     65-58     63*01     ....     65-90 

4  Q  32     ....     13-11 

C^XBr'N  ....  244    ....  100-00 
The  formula  is  that  of  falmiDating  mercary  in  whieh  the  2Hg  are  replaced  by  2Br. 

Bibromonitracetonitrile  treated  with  chlorine  or  bromine,  yields  an 
oily  product  which  is  doubtless  chloropicrin  or  bromopicrln.  Also  when 
fulminating  mercury  is  treated  with  excess  of  bromiue,  tbe  crystals 
obtained  are  smaller  in  quantity  in  proportion  to  the  oily  liquid,  than 
when  the  fulminating  mercury  is  in  excess. 

Biniodonitracelonitrile?  —  When  iodine  is  added  to  fulminating  mer- 
cury suspended  in  alcohol,  and  the  alcoholic  solution  evaporated,  colour- 
less crystals  are  formed,  which  contain  iodine  and  smell  like  chloropicrin; 
they  haye  not  yet  been  obtained  in  the  pure  state. 
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Constitution  of  Fulminic  Acid. 

Kekuli^.    Ann.  Fharm.  101,  200;  105,  279. 
ScHiscnKOFF.    Ann.  Fharm.  101,  213. 

That  the  fulminates  contain  a  nitro-compound  (NO^,  NO*,  Sec.)  is  ren- 
dered highly  probable,  both  by  their  mode  of  formation,  and  by  their 
explosive  properties  (ix,  296).     This  view  receives  strong  confirmation 
from  the   recent  experiments  of  Kekul^  and  Schischkon,  which  have 
shown  :    1.  That  fulminating  mercury,  treated  with   chlorine,  or  with 
hypochlorite  of  lime,  yields  chloropicrin,  a  compound  certainly  containing 
NO^    (xi,  216) ;    and  with   bromine,   it  yields  bibromonitracetonitrile 
C^XBr^N,  or  bromopicrin  G^XBr',  according  as  the  fulminating  mercury 
or    the    bromine   is  in   excess.  —  2.  Fulminuric   or   isocyanuric    acid, 
CN'RH}*,  a  compound  produced  by  the  action  of  alkaline  chlorides  or 
iodides   on   fulminating  mercury  (x,  556)  also  yields  chloropicrin  when 
treated  with  hypochlorite  of  lime,  and  temitracetonitrile,  C^X'N,  when 
treated  with  strong  nitric  acid.     Schischkoff  has  also  observed  that  when 
the  same  acid  is  decomposed  by  zinc  in  presence  of  a  mineral  acid,  the 
hydrogen  eliminated  from  the  latter  is  almost  wholly  absorbed.     This 
reaction,  together  with  the  explosive  character  of  the  fulmin urates,  also 
points  to  the  existence  of  an  oxide  of  nitrogen  in  these  compounds;  and  this 
being  the  case,  the  mode  of  formation  of  fulminuric  acid  shows  that  the 
nitro-compound  must  also  exist  in  fulminic  acid. 

Kekule  assigns  to  fulminic  acid  the  formula  (?(NO*)(C*N)H*  or 
CXCyH'  which  amounts  to  supposing  (1,)  That  half  the  carbon  and 
half  the  nitrogen  in  fulminic  acid  aVe  so  arranged  as  to  yield  cyanogen- 
compounds  under  the  infi nonce  of  certain  reagents.  (2.)  That  the  remain- 
ing naif  of  the  nitrogen  exists  in  fulminic  acid  in  the  same  form  as  in 
the  80-called  ni  tro-compounds.    (3. )  That  the  remaining  half  of  tbe  oarboa 
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is  BO  disposed  as  to  yield  in  certain  reactions,  a  body  belonging  to  tiie 
motbyl-scries  or  a  product  of  the  decomposition  thereof.  -^  This  yiew  is 
supported  by  the  following  facts  : 

Fulminating  mercury  treated  with  chlorine  gas,  yields  chloropicrin, 
gaseous  chloride  of  cyanogen,  and  chloride  of  mercury,  irithont  any 
evolution  of  carbonic  acid,  according  to  the  equation  : 

CXCyHga  +  6C1  «  C^XCI'  +  CyCl  +  2HgCI. 

When  chlorine  is  passed  into  water  in  which  fulminating  mercniy  is 
immersed,  the  gas  is  rapidly  absorbed,  the  fulminating  mercury  dissolTes, 
and  a  yellow  or  sometimes  bluish  green  oil  is  formed  in  considerable 
quantity.     The  liquid  decanted  from  this  oil  gave  off  chloride  of  cjanogea 
when  heated,  and  on  further  evaporation  yielded  pure  cliloride  of  mer- 
cury.    The  oil,  when  purified  by  washing  with  potash  and  with  water, 
and  subsequent  distillation  with  water,  exhibited  the  properties  of  chloro- 
picrin; it  was  however  impure  and  yielded  by  analysis  69  per  cent,  of 
chlorine,  whereas  the  formula  C*XCP  requires  only  6475.     The  excess 
is  attributed  by  Kekul6  to  the  admixture  of  a  chloride  of  carbon  pro- 
duced by  the  action  of  chlorine  in  excess  on  the  chloride  of  cyanogen. — 
A  similar  reaction  of  chlorine  on  fulminating  silver  was  observed  by  Liebig,  but  not 
minateijr  investigated  (ix,  306).    Fulminating  mercury  distilled  with  chloride 
of  lime  yields  pure  chloropicrin,  boiling  between  112°  and   116^,  and 
givhig  by  analysis  64*93  p.  c.  chlorine. 

Fulminating  mercury   treated   with   sulphuretted   hydrogen    yields 
sulphocyanide  of  ammonium  and  carbonic  acid  : 

C?(N0*)CyHs2  +  4HS  «  2IIgS  +  Cy{NH*;S2  +  2C0^ 

The  liquid  produced  by  this  reaction,  after  being  filtered  and  freed  from 
excess  of  sulphuretted  hydrogen  by  exposure  to  the  air,  is  perfectly 
neutral,  reddens  ferric  salts,  gives  oii*  ammonia  when  treated  with  Hxei 
alkalis,  and  when  evaporated  yields  deliquescent  sulphocyanide  of  am- 
monium. With  nitrate  of  silver,  it  yields  sulphocyanide  of  silver  con- 
taining 65*84  p.  c.  silver  (calculation  65*06).  The  formation  of  a  sulpho- 
cyanide in  this  reaction  had  been  previously  observed  (ix,  302).  Gs>j* 
Lussac  &  Liebig,  by  decomposing  2-268  grm.  of  fulminating  silver  with 
sulphuretted  hydrogen,  obtained  a  sulphur-acid  which  yielded  1*86  gnn. 
of  sulphate  of  baryta.  Now,  if  all  the  carbon  in  the  silver-salt  had 
passed  into  the  form  of  sulphocyanogcn,  the  quantity  of  sulphate  of 
baryta  obtained  should  have  been  3*70  grm.;  hence  it  may  be  inferred 
thnt  only  half  the  carbon  was  thus  disposed  of.  —  The  formation  of  car- 
bonic acid  in  this  decomposition  had  not  been  previously  observed;  bat 
Kckule  finds  that  when  sulphuretted  hydrogen  is  passed  through  boiling 
water  in  which  fulminating  mercury  is  suspended,  the  gas  which  escapes 
contains  a  considerable  quantity  of  carbonic  acid;  and  when  the  same 
compound  is  decomposed  by  sulphide  of  barium,  a  largo  quantity  of 
carbonate  of  baryta  is  precipitated. 

Schischkoff  doubles  the  formula  of  fulminic  acid  and  regards  it  as  a 
compound  of  2  At.  cyanic  acid  with  1  At.  nitracetonitrile  : 

C8N^H*08  =  (C2NHOS)^NC»H2X. 

In  like  manner,  he  regards  fulminuric  acid  0«N»H»0«  as  C»NHO*.NC*H% 
and  supposes  it  to  be  derived  from  fulminic  acid  by  abstraction  of 
1  At  cyanic  acid  (x,  550).  When  the  yellow  precipitate  formed  by 
the  action  of  chloride  or  iodide  of  potassum  on  fulminating  merooiy 
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(x,  542)  is  treated  with  iodide  of  potassiam^  ammonia  is  evolved  and  the 
filtered  liquid  contains  a  cjanate^  or  at  all  events  a  carbonate,  arising  from 
the  decomposition  of  the  cyanate  if  the  action  has  been  carried  too  far. 

Kekull,  on  the  other  hand,  maintains  that  fulminnric  acid  must  have 
a  more  complex  constitotion  than  fulminic  acid,  because  fulminating 
mercury  treated  with  bromine  yields  bibromonitracetonitrile  without 
evolution  of  carbonic  acid,  whereas  the  formation  of  the  same  compound 
by  the  action  of  bromine  on  fulminurate  of  potash  is  attended  with 
evolution  of  carbonic  acid.  He  represents  the  formation  of  fulminurio 
from  fulminic  acid  by  the  equation  : 

2C<N«H20*  +  2H0  -  C^N^H^O'  +  2C0'  -f  NRs. 

According  to  Schishkoif 's  formula  of  fulminic  acid,  only  }  of  the 
nitrogen  is  in  the  form  of  NO^  whereas  according  to  Kekule*s  formula, 
oce-half  of  the  nitrogen  is  in  that  form.  Now,  as  the  nitrogen  of  nitro- 
compounds is  never  completely  converted  into  ammonia  by  burning  with 
soda^lime,  it  follows  that  if  KekuU  s  view  be  correct,  fulminating  mer- 
cury burnt  with  soda-lime  shonld  yield  only  half  its  nitrogen,  that  is  to 
say  4*9  per  cent  in  the  form  of  ammonia,  whereas,  according  to  Schish- 
koff's  formula,  f  of  the  nitrogen,  or  7*4  per  cent.,  should  be  thus  given  off. 
Now  Kekul^  obtained  in  two  experiments  6*29  and  6*21  p.  c.  nitrogen, 
a  result  which  is  not  easily  explained  on  Schischkoff's  view,  inasmuch  as 
the  nitrogen  even  of  nitro-componuds  is  always  partly  converted  into 
ammonia  by  combustion  with  soda-lime,  and  therefore  the  error  should 
be  rather  in  excess  than  in  defect. 

According  to  Kekule's  formula,  fulminic  acid  belongs  to  the  same 
type  as  marsh-gas,  and  exhibits  a  very  close  analogy  with  the  bodies  in 
tne  following  series : 

Marsh  gas C?HH  H    H. 

Chloride  of  Methyl C«HH  H   CI. 

Chloroform  CHCl  CI  CI. 

Nitroform CHX   X  X. 

Chloropicrin C^XCi  CI  CI. 

Marignac's  Oil  (vii,  360)    ....  C^XX  CI  CI. 

Acetonitrilc C*HH  H   Cy  «  Cm^N. 

Terchloracetonitrile C^CICI  CI   Cy  =  C-^Cl^N. 

Tcmitmcetonitrile  C^X  X  X  •  Cy  =  C^X«N. 

BihromoDitracetonitrile  CsXBr  Br  Cy  =  C-'XBr^N. 

Fulminating  Mercury C^XHgHgCy  «  C?XHg"N. 

Fulminic  acid  (Ayp.)  C»XH   H   Cy  «  CaXII^N^. 

According  to  these  formula),  the  compounds  to  which  fulminic  acid  is 
most  intimately  related  are  chloropicrin  and  acetonitrile;  its  formula  is  in 
fact  the  same  as  that  of  mononitracetonitrile. 

The  formation  of  fulminic  acid  by  the  action  of  nitric  acid  upon 
alcohol  may  be  explained  as  follows.  On  the  one  hand,  cyanic  acid  is 
formed : 

Cm*(y  +  2N0«  »  2C^H0'  +  4HO ; 

on  the  other,  nitro-acetic  acid;  and  these  two  compounds  by  their  mutual 
action  produce  fulminic  acid  : 

C»n»XO*  +  C»NHO«  -  C^H-TCN  +  2C0«  +  2UO5 

or,  according  to  Schishkoff : 

C<H»XO    +  3C^H0»  »  (C'NHO«)».NC<H9X  +  2C0«  +  4HO. 
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Kekal6  regards  the  formotioa  of  falminating  meroory  m  analogona  to 
that  of  chloroform.  In  tho  one  case,  alcohol  is  subjected  to  the  siinnlta- 
neous  action  of  oxidising  and  chlorinising  agents;  in  the  other,  the 
alcohol  is  likewise  oxidised  [converted  into  cjanic  add],  while  at  the 
same  time,  cyanogen  and  mercnrj  are  present  and  ready  to  take  the 
place  which  the  chlorine  oocnpies  in  chloroform,  the  strong  nitric  acid 
likewise  introducing  the  group  JSO^  In  fact,  fulminating  mercnry  might 
be  regarded  as  nitrated  chloroform,  in  which  2  At.  CI  are  replaced  by 
mercury  and  one  by  cyanogen.  This  yiew  receives  some  corroboratioa 
from  the  fact  that  the  analogous  compound,  chloropicrin,  is  prodaoed 
by  adding  chloride  of  sodium  to  a  mixture  of  alcohol  and  strong  nitric 
acid. 


Page  314. 

Methyl-thialdine. 

A.  W.  UoFUAHS.    Chem;  Soe,  Qu.  J.  10,  193. 

-When  thialdine  is  dissolved  in  iodide  of  methyl  mixed  with  its  own 
bulk  of  ether,  a  solid  crystalline  mass  is  formed  after  12  hours,  eonnsting 
of  hydriodate  of  methyl-thialdine,  which  may  be  freed  from  adhering 
thialdine  by  washing  with  ether  and  crystallising  from  alcohol.  The 
mixture  must  not  be  heated,  as  in  that  case  it  becomes  brown  and 
resinous. 

Hofmann. 

14  C  84  ....     27-53     26*92 

16  H 16  ....      5-25     5-44 

N 14  ....  4-59 

4  S  64  ....  20-98 

I    127  ....  41-65 

C"H«NS^HT  305     ....  100-00 

The  salt  is  soluble  in  water  and  alcohol,  but  insoluble  in  ether,  which 
precipitates  it  in  the  crystalline  state  from  the  alcoholic  solution.  The 
aqueous  solution  has  an  acid  reactiou,  and  when  mixed  with  potash  in 
the  cold,  deposits  the  salt  in  its  original  state.  These  characters  resemble 
those  of  the  iodides  of  the  ammonium- bases,  such  as  iodide  of  tetra- 
methyl ium.  The  compound  is  however  somewhat  less  soluble  in  water 
than  might  be  expected  if  it  were  constituted  in  that  manner,  and  more- 
over undergoes  complete  decomposition  when  boiled  with  a  caustic 
alkali;  whereas  iodide  of  tetramethylium  may  be  recrystallised  unchanged 
from  a  strong  boiling  solution  of  potash. 

On  adding  oxide  of  silver  to  a  solution  of  the  hydriodate  or  iodide 
of  methylthialdine,  iodide  of  silver  i?  formed,  and  the  liquid  acquires  a 
strong  alkaline  reaction,  perhaps  from  separation  of  a  fixed  base;  but  a 
further  decomposition  instantly  ensues;   sulphide  of  nilver  is, formed; 
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aldehyde  is  eyolred  in  oonsideiable  quantity;  and  the  liquid  is  fonnd  to 
contain  ammonia*  oxide  of  tetiamethyliam  and  acetate  of  silver: 

4C"IPWBn  +  20AcO  +  »HO«;C»H«NO  +  12Cm<0«  +  3NH«  +  IGAgS  f  4A«I. 

oxide  of         aldehyde, 
tetramethyliam. 

TI16  acetic  add  is  a  further  product  of  the  oxidation  of  the  aldehyde. 

As  thialdine  has  been  stated  to  be  conrerted  into  leucine  C^^H^NO^ 
bj  the  action  of  oxide  of  silrer  (ix,  814),  it  appeared  probable  that  a 
homoloffons  eompoond,  namely,  methyl-leucine,  would  be  found  among 
the  products  of  the  decomposition  of  methylthialdine  by  oxide  of  silver. 
No  such  compound  was  however  observed.  Moreover^  Hofmann  has  shown 
by  direct  experiment  that  when  thialdine  is  decomposed  by  oxide  of 
olvor,  the  whole  of  the  nitrogen  is  eliminated  in  the  form  of  ammonia,  and 
not  a  trace  of  leucine  or  any  other  nitrogenous  organic  compound  is  pro- 
duced. 2'065  grm.  of  thialdine  were  desulphurised  by  oxide  of  silver;  and  the. 
liquid  freed  frem  silTer  by  hydrochloric  acid,  waa  mixed  with  bichloride  of  platinum  j 
cjjflnoplatiiwto  of  ammonium  was  thus  obtained,  weighing  2792 ;  by  calculation,  suppos- 
ing all  the  nitrogen  to  be  couTcrted  into  ammonia,  it  should  hare  been  2*828.  In 
another  experiment,  0*317  grm.  thialdine  yielded  0*430  grm.  chloroplatlnate  of 
ammonia,  the  quantity  required  by  calculation  being  0*436  grm.     Hence  it  appears 

that  Uie  original  statement  of  Liebig  &  W&hler  (ix,  318)  respecting  the 
decomposition  of  thialdine  by  oxide  (or  nitrate)  of  silver,  is  correct. 

Iodide  of  ethyl  acts  on  thialdine  in  the  same  manner  as  iodide  of 
methyl,  but  the  crystalline  iodide  forms  more  slowly.  The  formation  of 
the  corresponding  amy^compound  requires  several  weeks. 


Binitro-ethyUc  Acid.    CWNH)*. 

Fkankland.     PkiL  Trans,  1857,  59;  Ann,  Pliarm.  99,  842;  Ghem,  Soc, 
Qu.  J.  1 1,  89. 

Dinitroefhylic  add. 

Formation  and  Preparation,  If  a  small  quantity  of  zincethy],  either 
pure  or  dissolved  in  ether,  be  passed  up  into  dry  binoxide  of  nitrogen 
confined  over  mercury,  the  binoxide  is  very  slowly  but  completely 
absorbed  in  large  quantity,  without  the  production  of  any  other  gas. 
The  solution  may  be  accelerated  by  agitation,  but  even  then  it  is  exceed- 
ingly slow.  At  the  expiration  of  from  one  to  four  days,  rhomboidal 
crystals  begin  to  be  deposited,  and  increase  in  number  until  the  liquid 
finally  solidifies. 

To  prepare  these  crystals  in  larger  quantity,  about  an  ounce  of  zinc- 
ethyl,  dissolved  in  an  equal  bulk  of  dry  ether,  is  placed  in  a  fiat* 
bottomed  fiask  and  supplied  with  binoxido  of  nitrogen  from  a  gas-holder, 
the  gas  being  thoroughly  dried  by  passing  through  a  long  series  of  bulbs 
filled  with  concentrated  sulphuric  acid,  which  also  serves  to  absorb  any 
traces  of  nitrons  gas  that  might  be  formed  by  atmospheric  oxygen  gain- 
ing access  to  the  interior  of  the  apparatus.  The  gas  is  conducted  into  the 
flask  by  a  tube  which  terminates  just  below  the  cork,  a  provision  being 
made  U)r  its  exit  by  another  tube  continued  to  within  a  short  distance 
of  the  surface  of  the  liquid,  and  terminating  outside  the  cork  in  a  capil- 
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lary  extremity,  which  can  be  readily  sealed  up  by  the  blowpipe  aod 
reopened  at  pleasure.  As  binoxide  of  nitrogen  prepared  from  copper 
turnings  and  nitric  acid,  always  contains  a  considerable  percentage  of 
protoxide,  it  is  necessary  occasionally  to  allow  a  stream  of  the  gas  to 
flow  through  the  flask,  so  as  to  prevent  the  absorption  being  hindered 
or  stopped  by  the  accumulation  of  protoxide  of  nitrogen  :  at  other  times 
the  exit  tube  is  hermetically  sealed^  and  the  gas  supplied  only  as  it  is 
absorbed.  The  absorption  is  however  extremely  slow,  reqairing  several 
weeks  to  complete  it,  even  when  the  operation  is  continued  day  and 
night,  and  a  fortnight,  even  when  the  action  is  accelerated  by  violeot 
agitation  for  several  hours  each  day.  It  may  however  be  greatly  acce- 
lerated by  introducing  the  zinc-ethyl  into  a  strong  copper  cylinder 
furnished  with  a  condensing  syringe,  by  which  the  binoxide  of  nitrogen 
may  be  compressed  to  about  20  atmospheres.*  By  this  coDdensation, 
aisled  by  agitation  of  the  liquid,  the  process  may  be  completed  within 
a  day. 

The  crystalline  compound  obtained  by  this  process  is  a  compound  of 
bin itro-ethy late  of  zinc  with  zinc-ethyl,  its  formation  being  represented 
by  the  equation  : 

2C^H»Zn  +  2N0«  -  C<H*ZiiN^O<.C«H*Zn. 

It  is  decomposed  by  water,  with  evolution  of  hydride  of  ethyl  and 
formation  of  basic  binitroethylate  of  zinc,  which  remains  dissolved  in  the 
water,  forming  a  milky  solution: 

C^H^ZnN-O^C^H'Zn  +  HO  «  OHs,H  +  C^H'ZnN^G^ZnO, 

and  on  passing  carbonic  -acid  through  this  liquid,  carbonate  of  zinc  is 
precipitated,  and  a  solution  is  obtained  which  when  evaporated  to 
dryness  yields  neutral  binitroethylate  of  zinc  in  tho  form  of  a  radiated 
crystalline  mass  composed  of  2C*H*ZnN'0*  +  Aq.;  this  when  heated 
to  100°,  yields  the  anhydrous  salt  C*H*ZnNH)*. 

Binitroelhylic  acid,  —  When  dry  binitroethylate  of  zinc  is  treated 
with  concentrated  sulphuric  acid,  and  the  vessel  containing  those  ingn>- 
dients  is  placed  in  a  freezing  mixture,  binitroethylic  acid  is  liberated ; 
but  it  is  so  unstable,  that  when  the  temperature  rises  a  few  d^^eoB, 
it  begins  to  eflerveace  violently,  and  is  rapidly  decomposed  with 
evolution  of  gases  and  white  vapours.  A  dilute  solution  is  somewhat 
more  stable;  it  may  be  prepared  either  by  decomposing  a  dilute  solution 
of  binitroethylate  of  zinc  with  dilute  sulphuric  acid,  and  then  distilling 
in  vacuo,  or  by  adding  to  a  dilute  solutiou  of  the  baryta-salt  just  snffi* 
cient  sulphuric  acid  to  precipitate  the  base.  Dilute  binitroethylic  acid 
thus  prepared  possesses  a  pungent  odour,  somewhat  resembling  that  of 
the  nitro-fatty  acids,  and  an  acid  taste.  It  reddens  litmus  paper  stronglj} 
and  gradually  decomposes,  even  at  ordinary  temperatures. 

The  hypothetical  anhydrous  acid  C^H^N^O^^  may  be  regarded  as  helongiof  to 
the  type  of  nitric  oxide  containing  a  double  atom  of  nitrogen  (NH>^)  and  baTing 

1  At.  oxygen  repUced  by  ethyl  thus  :  N^j  q,  or  as  nitrous  acid  (NO*)  having  1  At 
oxygen  replaced  by  ethyl  and  another  by  nitric  oxide :  K{NO^ 

I  o 

*  For  a  figure  and  description  of  the  apparatus,  see  the  original  memoir  in 
either  of  the  Journals  above  referred  to. 
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The  salts  of  blDitroothylic  acid  are  all  soluble  iu  water  and  alcoliol, 
and  most  of  them  crystallise  with  more  or  less  difficulty.  They  are  all 
violently  acted  upon  by  concentrated  nitric  acid,  the  binitroethylic  acid 
being  entirely  decomposed  and  a  nitrate  of  the  constituent  base  pro- 
duced. Dilute  nitric  acid  acts  in  the  same  manner,  but  more  slowly. 
They  all  fuse  at  a  temperature  a  little  above  100°.  The  potash,  soda, 
lime,  and  baryta-salts  deflagrate  explosively,  like  loose  gunpowder,  at  a 
temperature  considerably  below  redness. 

BinitroethylcUe  of  Soda,  —  Prepared  by  precipitating  biuitroethylate 
of  lime  with  carbonate  of  soda,  and  evaporating  the  filtrate  in  a  wjiter- 
bath.  The  residue  being  treated  with  strong  alcohol,  the  biuitroethylate 
of  soda  dissolves,  and  is  thus  separated  from  the  excess  of  carbonate  of 
Boda.  The  alcoholic  solution  evaporated  to  dryness  in  a  water-bath, 
yielded  minute  scaly  crystals,  which  were  anhydrous. 

FranUand. 

4C    24  ....  21-43 

.5  II   5  ....  4-46 

2N     23  ....     25-00     25-46 

NaO   31  ....     27-C8     27C0 

3  0    24     ....     21-43 

■ 

CnPNaN-W....  112     ....  lCO-00 

BinilroetJiylate  of  Baryta.  —This  salt  is  produced  by  adding  caustic 
baryta  in  excess  to  a  solution  of  biuitroethylate  of  zinc,  carbonic  acid 
being  passed  through  the  solution  until  the  excess  of  baryta  is  preci- 
pitated. It  is  then  treated  with  sulphuretted  hydrogen  to  remove  a  trace 
of  oxide  of  zinc,  which  is  still  held  in  solution.  After  being  heated  to 
boiling  for  a  few  minutes,  and  then  filtered,  the  solution  is  concentrated 
by  evaporation,  and  finally  dried  down  to  a  gummy  mass,  which  does 
not  crystallise  on  cooling.  This  is  anhydrous  biuitroethylate  of  baryta. 
It  is  uncrystallisable,  very  deliquescent,  and  very  soluble  in  water.  Its 
solution  is  perfectly  neutral  to  test-paper. 


4C.. 
5H. 

2N.. 

Ba 

4  0.. 


Frankland. 

24-0 

••..      lO'Jij      .. 

14-65 

5-0 

....           d*17        .. 

3-28 

28*0 

....     17-77 

68-6 

....      4u  oS      ■• 

43-82 

32-0 

....    20-31 

C^H^BaN'O^ 157-6    ....  100-00 

Bimtrodhylate  of  Lime,  C'H«CaN«0*  -f-  3Aq.  — This  salt  is  readily 
prepared  by  treating  a  solution  of  binitroethylate  of  zinc  with  excess 
of  hydrate  of  lime,  passing  carbonic  acid  through  the  solution,  and 
then  boiling  for  a  few  minutes.  The  filtered  solution  deposits,  on 
evaporation,  beautiful  silky  needles  of  binitroethylate  of  lime,  which 
contain  three  atoms  of  water,  two  of  which  are  expelled  at  100°  C.  An 
estimation  of  lime  in  this  salt  gave  20*76  per  .cent.;  the  above  formula 
requires  20*59  per  cent. 

When  this  salt  in  the  state  of  coarse  powder  is  exposed  to  the  gradual 
action  of  strong  sulphuric  acid,  in  a  vessel  externally  cooled,  a  quantity 
of  gas  is  evolved,  equal  in  weight  to  30*6  per  cent,  of  the  salt,  that  is  to 
say,  almost  exsictly  half  that  of  the  anhydrous  acid  contained  in  it 
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(59'6p.  c).  The  gaseoQS  mixture  thus  evolved  had  a  sp.  gr.  of  I'dGOl 
and  contained  in  100  pts.  8'PO  pts.  of  nitric  oxide^  24*24  of  olefiant  gas, 
60*65  of  nitrous  oxidc^  and  6*21  of  nitrogen.  The  liquid  and  solid 
products  of  the  decomposition  contained  sulphate  of  lime^  solpkovinate  of 
lime,  and  sulphate  of  ammonia  or  ethjlamine. 

Binitroetkylate  of  Magnesia.  —  Prepared  by  treating  the  solution  of 
binitroethjlate  of  zinc  with  excess  of  caustic  magnesia,  boiling  and 
filtering.  The  filtered  solution,  concentrated  in  a  water-bath,  yields 
granular  crystals,  which  fuse  at  100%  and  dry  up  to  a  solid  amorphous 
mass  consisting  of  the  anhydrous  salt. 


4C    ... 
5H    ... 

2N    ... 

MgO 

3  0    ... 


24 

....     23-76 

5 

....       4-95 

28 

....     27-72     .. 

29-37 

20 

....     19-80     .. 

19-92 

24 

....     23-77 

C^H*MgN20*    101 


100*00 


Binitroethylate  of  Zinc.  —  a.  Basic.  —  C*H*ZnN*0*,ZnO.  —  Pro- 
duced by  the  action  of  water  on  binitroethylate  of  zinc  and  zioo- 
ethyl  (p.  556);  also  by  exposing  that  compound  to  a  stream  of  dry  air, 
whereby  neutral  binitroethylate  of  zinc  and  ethylate  of  zinc  are  farmed, 
and  treating  the  product  with  water  : 


and: 


C^H«ZnNS0^C*H*Zn  +  20  »  C*H*ZaN-0*  +  C*H*Zn02. 
C<H»ZnN«0*  +  C4H*ZnO«  +  HO  -  C<H«ZaN-OSZnO  +  C*H«0«. 


h.  j^eutral  —  C*H»ZnN»0*.  —  Preparation  (p.  556).  —  CryBtallisea  in 
minute  colourless  needles  containing  half  an  equivalent  of  water,  which 
they  retain  when  exposed  over  sulphuric  acid  in  vacuo.  They  melt 
below  100%  and  gradually  become  anhydrous  at  this  temperature. 
They  are  very  soluble  in  water  and  in  alcohol.  The  concentrated 
aqueous  solution  solidifies  on  cooling  to  a  white  fibrous  crystalline  mass. 
Heated  suddenly  in  air  to  a  temperature  of  about  800^,  this  salt  does 
not  deflagrate,  but  inflames,  burning  rapidly  with  a  beautiful  bluish  green 
flame. 


4  C     

Bried  at  100^ 

24"'0     ....     19'75     

Frankland. 
...     19'87 

0  H     , 

5*0     ....       4*11     , 

4-41 

2  N     

28-0     ....     23-04 

Zn  

32'5     ....     26*76     

...     27*29 

4  0     

32-0     ....     26-34 

C^H^ZuN^O* 
8  C 

121-5     ....  100-00 

Cn/sianUed, 
48     ....     19*04   '. 

Frankland. 
18-70 

11  H 

11     ....       4-36     . 

4-69 

4  N 

56     ....     22-22     . 

28-78 

2  Zn    

65     ....     25-81     . 

25-46  to  26-23 

9  O 

72     ....     28-57 

- 

2C*H*ZnN«0* 

+ 

Aq  252     ....  lOO'OO 

- 

i 


BINITRO-ETHYLIC  ACID.  559 

BinUroethylatf  of  Zinc  with  Zincethyl.  —  C»H»Zn*N»0^  s= 
C*H*Zii]S«0*  +  C*H»Zn.  —  Preparation  (p.  556).  —  It  is  also  obtained  by 
adding  an  ethereal  solution  of  zincethyl   to  anhydrons  binitroethylate 

of  zinc.  —  Corresponding  eompoundd  appear  to  be  formed  in  like  manner  with  other 
salts  of  binitroethylic  acid  :  these  compoands  are  analogous  to  the  compoond  of  zinc- 
ethyl with  iodide  of  xinc,  which  is  formed  to  abundantly  daring  the  preparation  of 
zincethyl. 

Binitroethylate  of  zinc  and  zincethyl  is  deposited  from  its  ethereal 

solotion  in  large  coloarless  and  transparent  rhomboidal  crystals^  which 

instantly  become  opaque  on  exposure  to  the  air^  owing  to  the  formation 

of  an  oxidised  product. 


8  C 

10  H 

48 

10 

....     26-22     . 
....       5-46     . 
....     15-30     . 
....     35-53     . 
....     17-49     . 

Frankland.* 

25-61 

5-48 

2  N 

4  O 

28 

65 

.32 

14-89 

35-36 

18-46 

C*H«ZnN»OSC*H*Zn  ....  183     ....  100-00    lOO^OO 

The  simplest  expression  of  the  analytical  results  is  C^H^ZqNO',  which  represents 
the  salt  as  composed  of  1  At.  zinc-ethyl  and  1  At.  nitric  oxide  ;  but  the  decomposition 
of  the  salt  by  oxidation  and  by  the  action  of  water  (p.  556),  seem  to  show  that  its  true 
formula  is  that  above  given. 

The  crystals  dissolve  with  tolerable  facility  and  without  decomposi* 
tion  in  anhydrous  ether,  but  are  instantly  decomposed  by  anhydrons 
alcohol  and  by  water.  The  compound  exposed  to  the  gradually  increas- 
ing heat  of  an  oil-bath,  melts  at  100°,  then  froths  up  and  begins  slowly 
to  evolye  gas.  At  180^  the  colour  darkens,  and  a  small  quantity  of  a 
yellowish  liquid  of  penetrating  odour,  free  from  zincethyl,  and  possessing 
a  yery  powerful  alkaline  reaction,  distils  oyer.  This  liquid,  neutralised 
with  hydrochloric  acid  and  treated  with  bichloride  of  platinum,  yielded 
a  splendidly  crystalline  platinum  salt,  which  was  obtained,  however,  in 
too  small  quantity  to  allow  of  its  composition  being  determined.  From 
180°  to  190°,  binitroethylate  of  zinc  and  zincethyl  rapidly  evolves  gas 
consisting  of  18*4  per  cent,  carbonic  aoid,  23*66  per  cent,  defiant  gas, 
and  57'94  per  cent  of  a  mixture  of  hydride  of  ethyl,  nitrogen^  and 
protoxide  of  nitrogen. 

Binitroethylate  of  Copper,  *-  This  salt  is  prepared  by  mixing  solutions 
cf  binitroethylate  of  baryta  and  sulphate  of  copper.  The  filtered 
solution  is  of  a  magnificent  purple  colour;  on  evaporation  in  vacuo,  it 
yields  splendid  purple  needles,  which  contain  half  an  equivalent  of  water, 
and  may  be  obtained  several  inches  in  length ;  they  are  four-sided 
prisms. 

Frankland. 

8  C  48-0     ....     19-18 19-60 

11  H 11-0     ....      4-39     3-93 

4  N 56-0     ....     22*37     21-82 

2CuO 79-3     ....     31-68     31-12 

7  O 560     ....     22-38     23-53 

2Cm*CuN20^  +  Aq....  250*3     ....  100*00    10000 

*  In  this  and  in  the  aualysis  of  the  other  salts,  the  mean  of  the  experimental 
numbers  is  given. 


